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(57)Abstract: 

PROBLEM TO BE SOLVED: To match with proper 
commutation timing by correcting the timing for changing 
a phase, that is generated by a compulsory 
synchronization timing generation means according to 
the detection value of an entire or a phase current 
detection means. 

SOLUTION: In a phase difference detection circuit 122, 
a voltage VR1 across an full current detection resistor 
R1 is inputted, a peak voltage VR1P of the full current 
detection resistor VR1 is compared with a fixed 
threshold voltage Vsh, and a phase difference detection 
signal Pin is outputted to a control part 121, when the 
peak voltage VR1 P exceeds the threshold voltage Vsh. A 
peak hold circuit 123 holds the peak value of the entire 
current detection resistor R1, and a reset switch 123a 
releases the peak voltage VR1P of the full current 
detection resistor R1 that is held by the peak hold 
circuit 123 due to a reset signal ROUT, being outputted 
form the control part 121, thus matching with proper 
commutation timing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A drive controlling device of a brushless motor which driving current which switches to 
a stator winding by which three phase connection was carried out to fixed timing energizes, and 
is driven characterized by comprising the following. 

(1) A forced synchronization timing generating means which generates timing for performing a 
phase change of driving current of said brushless motor. 

(2) A driving current means for switching which performs a phase change of driving current to 
timing which said forced synchronization timing generating means generates. 

(3) A phase current detection means to detect an absolute value of a rate of a temporal change 
of all the current detecting means which detect an absolute value of a rate of a temporal change 
of a total current value energized to said all stator winding, or a total current value, a phase 
current value energized to said at least one stator winding, or a phase current value. 

(4) A phase contrast compensation means which amends timing for performing a phase change 
which said forced synchronization timing generating means generates with a detection value of 
said all the current detecting means or said phase current detection means. 

[Claim 2]A drive controlling device of a brushless motor which driving current which switches to 
a stator winding by which three phase connection was carried out to fixed timing energizes, and 
is driven characterized by comprising the following. 

(1) A zero crossing point detection means to detect a zero crossing point which is a point which 
intersects reference voltage with constant induced voltage induced by said stator winding. 

(2) A return synchronous timing generating means which generates timing for timing of 
generating of a zero crossing point detected by said zero crossing point detection means to 
perform a phase change of driving current. 

(3) A driving current means for switching which performs a phase change of driving current to 
timing which said forced synchronization timing generating means generates. 

(4) All the current detecting means which detect an absolute value of a rate of a temporal 
change of a total current value energized to said all stator winding, or a total current value, Or a 
phase current detection means to detect an absolute value of a rate of a temporal change of a 
phase current value energized to said at least one stator winding, or a phase current value, (5) A 
phase contrast compensation means which amends timing for performing a phase change which 
said forced synchronization timing generating means generates with a detection value of said all 
the current detecting means or said phase current detection means. 

[Claim 3]Said phase contrast compensation means, By becoming beyond a threshold with a 
constant peak value of a round term of a phase change of all the current which said all the 
current detecting means detect. A drive controlling device of the brushless motor according to 
claim 1 or 2 detecting generating of a phase shift of timing of a phase change which said forced 
synchronization timing generating means or said return synchronous timing generating means 
generates. 

[Claim 4]Detect said all the current detecting means, and a total current value just before said 
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driving current means for switching performs a phase change of driving current said phase 
contrast compensation means, It detects that a phase of timing of a phase change which said 
forced synchronization timing generating means or said return synchronous timing generating 
means generates by becoming less than threshold B1 with a total constant current value which 
said all the current detecting means detect is progressing, By becoming more than threshold B-2 
with a total constant current value which said all the current detecting means detect. A drive 
controlling device of the brushless motor according to claim 1 or 2 detecting that a phase of 
timing of a phase change which said forced synchronization timing generating means or said 
return synchronous timing generating means generates is behind. 

[Claim 5]In a fixed period before performing the next phase change after said driving current 
means for switching performs a phase change of driving current, said all the current detecting 
means detect an absolute value of a rate of a temporal change of a total current value, Said 
phase contrast compensation means, By becoming more than threshold C1 with a constant 
absolute value of a rate of a temporal change of a total current value which said all the current 
detecting means detect. A drive controlling device of the brushless motor according to claim 1 
or 2 detecting a phase shift of timing of a phase change which said forced synchronization timing 
generating means or said return synchronous timing generating means generates. 
[Claim 6] Detect said all the current detecting means, and an average current value of a total 
current value or a current effective value, and an alternating current component value of a total 
current value said phase contrast compensation means, A ratio of an alternating current 
component value which said all the current detecting means detect, and an average current 
value, Or by becoming more than threshold D1 with a constant ratio of an alternating current 
component value and a current effective value. A drive controlling device of the brushless motor 
according to claim 1 or 2 detecting a phase shift of timing of a phase change which said forced 
synchronization timing generating means or said return synchronous timing generating means 
generates. 

[Claim 7]In a certain fixed period of the periods which are not energizing driving current of said 
at least one stator winding, said phase current detection means detects an absolute value of a 
rate of a temporal change of a phase current value, Said phase contrast compensation means, 
By becoming more than threshold El with a constant absolute value of a rate of a temporal 
change of a phase current value which said phase current detection means detects. A drive 
controlling device of the brushless motor according to claim 1 or 2 detecting a phase shift of 
timing of a phase change which said forced synchronization timing generating means or said 
return synchronous timing generating means generates. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A forced synchronization signal is generated in this invention. 
Therefore, a drive controlling device of the brushless motor which performs the phase change of 
the driving current sent through a stator winding, and controls rotation of a brushless motor, And 
it is related with the drive controlling device of the brushless motor which performs the phase 
change of the driving current which detects the magnetic pole position of a rotor by detecting 
the zero crossing point of the induced voltage induced by the stator winding, and is sent through 
a stator winding synchronizing with rotation of a rotor, and controls rotation of a brushless 
motor. 

[0002] 

[Description of the Prior Art]As a drive controlling device of the conventional brushless motor, 
The inverter which energizes the current to the Sanso Electric child winding of a brush loess 
direct-current motor to JP,5-219784,A (it is hereafter called an allegedly infringing product 
gazette.), and is intercepted to it, A starting command means and the synchronizing signal 
generating means which outputs a synchronized signal by the starting command of the above- 
mentioned starting command means, The position detecting means which detects the relative 
position of a magnet rotor and the above-mentioned armature winding based on the induced 
voltage induced by the above-mentioned armature winding, The mode discrimination means 
which distinguishes whether the mode of the output signal of the above-mentioned position 
detecting means has a predetermined relation to the mode of a synchronized signal, While 
generating the driving signal of the above-mentioned inverter based on the synchronized signal 
which the above-mentioned synchronizing signal generating means outputted, The decision result 
of the above-mentioned mode discrimination means is received, The mode of the output signal of 
the above-mentioned position detecting means receives the mode of a synchronized signal. After 
the state of having a predetermined relation continues during the predetermined period, the drive 
of the brush loess direct-current motor provided with the driving signal creating means which 
generates the driving signal of the above-mentioned inverter based on the output signal of the 
above-mentioned position detecting means is indicated. 

[0003]Below, the drive controlling device of the conventional brushless motor of an indication in 
an allegedly infringing product gazette is explained. 

[0004] Drawing 35 is a figure showing the state of changing from forced synchronization operation 
in the drive controlling device of the conventional brushless motor of an indication in an allegedly 
infringing product gazette to regular sensor loess operation. 

[0005]In drawing 35 , the timing signal of the commutation drawn from the position detection 
signal by the voltage on which 301 is induced by the stator winding, the forced synchronization 
signal with which 302 is compulsorily outputted at the time of starting, and 303 are the phase 
contrast of said position detection signal and a forced synchronization signal. 
[0006]Since the drive controlling device of the above-mentioned conventional brushless motor 
abbreviated-coincides the phase of the forced synchronization signal at the time of starting, and 
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the position detection signal of the zero crossing point of the voltage induced by the stator 
winding detected by a rolling state, it is changed from forced synchronization operation to regular 
sensor loess operation. The sensor loess drive stable from starting is realizable by abolishing the 
phase contrast of the timing signal of the commutation drawn from the position detection signal 
by the zero crossing point of the voltage induced by said stator winding, and a motive forced 
synchronization signal, and changing from motive forced synchronization operation to regular 
sensor loess operation. 

[0007]As a drive controlling device of the brushless motor which detects whether the timing of 
commutation to the number-of-rotations change by load increase is proper, In JP,63-1 61 892,A 
(it is hereafter called a RO item gazette.). In the brush loess direct-current motor of the method 
which acquires a position detection signal from motor terminal voltages using a filter and a 
comparator, The current detection element provided between the inverter part and direct- 
current **** part which consist of two or more solid state switches which control the 
energization to the motor concerned, A means for said current detection element to detect a 
direct current which is an input current of said inverter, and to hold the maximum of the voltage 
with arbitrary damping time constants, It has a position detection signal compensation means 
which creates phase quantity according to said maximum, and the brush loess direct-current 
motor characterized by making it change the this position detection signal compensation means's 
phase of said position detection signal amendment-phase quantity according to said maximum is 
indicated. 

[0008]Below, in a Prior art, the drive controlling device of the conventional brushless motor of an 
indication in a RO item gazette is explained. 

[0009] Drawing 36 is a figure showing the motor current waveform in the drive controlling device 
of the conventional brushless motor of an indication in a RO item gazette. 

[0010]In drawing 36 , 304 expresses motor current when rotating under a certain load torque, and 
305 is a waveform of the peak current which has a certain damping time constant and is 
changed, in order to hold the maximum at that time. 

[001 1]In the drive controlling device of the conventional brushless motor of an indication in the 
above-mentioned RO item gazette, according to a peak current value, a phase shifting amount 
can be amended, the phase change of the position detection signal by load change increase can 
be prevented, and proper commutation timing can be obtained. 
[0012] 

[Problem(s) to be Solved by the Invention]However, in the drive controlling device of the above- 
mentioned conventional brushless motor, it had the following problems. 

[0013](D Since the voltage induced by the stator winding is small in the state of a low speed 
rotary, a position detection signal is not detected. Therefore, the timing signal of commutation is 
not detected and it cannot be detected whether the timing of the commutation of the current 
energized to a stator winding is proper in the case of the operation switched to sensor loess 
operation from forced synchronization operation of the above-mentioned starting. 
[0014](2) What peak current depends on load to number-of-rotations change, the thing to 
depend on the timing of commutation, or since it does not understand, peak current will amend a 
phase shifting amount uniquely, and it may be widely different from the timing of still more proper 
commutation. 

[0015]Also in a low speed rotary with small voltage which this invention solves the above- 
mentioned conventional technical problem, and is induced by the stator winding, It can double 
with the timing of proper commutation and aims at providing the drive controlling device of the 
brushless motor which is not widely different from the timing of commutation with proper timing 
of commutation. 
[0016] 

[Means for Solving the Problem]In order to solve an aforementioned problem a drive controlling 
device of a brushless motor of this invention, It is a drive controlling device of a brushless motor 
which driving current which switches to a stator winding by which three phase connection was 
carried out to fixed timing energizes, and is driven, (1) A forced synchronization timing generating 
means which generates timing for performing a phase change of driving current of a brushless 
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motor, (2) A driving current means for switching which performs a phase change of driving 
current to timing which a forced synchronization timing generating means generates, (3) All the 
current detecting means which detect an absolute value of a rate of a temporal change of a total 
current value energized to all stator winding, or a total current value, Or a phase current 
detection means to detect an absolute value of a rate of a temporal change of a phase current 
value energized to at least one stator winding, or a phase current value, (4) Comprise 
composition provided with a phase contrast compensation means which amends timing for 
performing a phase change which a forced synchronization timing generating means generates 
with a detection value of all the current detecting means or a phase current detection means. 
[001 7]A drive controlling device of a brushless motor of this invention, It is a drive controlling 
device of a brushless motor which driving current which switches to a stator winding by which 
three phase connection was carried out to fixed timing energizes, and is driven, (1) A zero 
crossing point detection means to detect a zero crossing point which is a point which intersects 
reference voltage with constant induced voltage induced by stator winding, (2) A return 
synchronous timing generating means which generates timing for timing of generating of a zero 
crossing point detected by a zero crossing point detection means to perform a phase change of 
driving current, (3) A driving current means for switching which performs a phase change of 
driving current to timing which a forced synchronization timing generating means generates, (4) 
All the current detecting means which detect an absolute value of a rate of a temporal change of 
a total current value energized to all stator winding, or a total current value, Or a phase current 
detection means to detect an absolute value of a rate of a temporal change of a phase current 
value energized to at least one stator winding, or a phase current value, (5) Comprise 
composition provided with a phase contrast compensation means which amends timing for 
performing a phase change which a forced synchronization timing generating means generates 
with a detection value of all the current detecting means or a phase current detection means. 
[0018]By this composition, it can double with timing of proper commutation also in a low speed 
rotary with small voltage induced by stator winding, and a drive controlling device of a brushless 
motor which is not widely different from timing of commutation with proper timing of 
commutation can be provided. 
[0019] 

[Embodiment of the Invention]The drive controlling device of the brushless motor of this 
invention according to claim 1, It is a drive controlling device of the brushless motor which the 
driving current which switches to the stator winding by which three phase connection was 
carried out to fixed timing energizes, and is driven, (1) The forced synchronization timing 
generating means which generates the timing for performing the phase change of the driving 
current of a brushless motor, (2) The driving current means for switching which performs the 
phase change of driving current to the timing which a forced synchronization timing generating 
means generates, (3) All the current detecting means which detect the absolute value of the 
rate of a temporal change of the total current value energized to all the stator winding, or a total 
current value, Or a phase current detection means to detect the absolute value of the rate of a 
temporal change of the phase current value energized to at least one stator winding, or a phase 
current value, (4) It has composition provided with the phase contrast compensation means 
which amends the timing for performing the phase change which a forced synchronization timing 
generating means generates with the detection value of all the current detecting means or a 
phase current detection means, and the following operations are obtained by this composition. 
[0020](D Since a phase contrast compensation means detects the total current value and phase 
current value which flow into the stator winding of a brushless motor by all the current detecting 
means or a phase current detection means and judges whether the timing of commutation is 
proper with the value, Even if a position detection signal is undetectable, it is detectable whether 
the timing of commutation is proper. 

[0021](2) What peak current depends on load also to number-of-rotations change in order to 
feed back the total current value and phase current value of a motor, or since the timing of 
commutation is not proper, it can distinguish, and it can double with the timing of proper 
commutation by a phase contrast compensation means. 
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[0022](3) Since current is fed back, a motor can be started within the limits of the capacity of 
the electrical part which constitutes a driving current means for switching. 

[0023](4) Since current is fed back, also when the load which takes for a brushless motor at the 
time of starting changes, it can respond. 

[0024](5) Since current is fed back, also when changing driver voltage, it can respond. 
[0025]The drive controlling device of the brushless motor of this invention according to claim 2, 
It is a drive controlling device of the brushless motor which the driving current which switches to 
the stator winding by which three phase connection was carried out to fixed timing energizes, 
and is driven, (1) A zero crossing point detection means to detect the zero crossing point which 
is a point which intersects reference voltage with constant induced voltage induced by the 
stator winding, (2) The return synchronous timing generating means which generates timing for 
the timing of generating of the zero crossing point detected by a zero crossing point detection 
means to perform the phase change of driving current, (3) The driving current means for 
switching which performs the phase change of driving current to the timing which a forced 
synchronization timing generating means generates, (4) All the current detecting means which 
detect the absolute value of the rate of a temporal change of the total current value energized 
to all the stator winding, or a total current value, Or a phase current detection means to detect 
the absolute value of the rate of a temporal change of the phase current value energized to at 
least one stator winding, or a phase current value, (5) It has composition provided with the phase 
contrast compensation means which amends the timing for performing the phase change which a 
forced synchronization timing generating means generates with the detection value of all the 
current detecting means or a phase current detection means, and the following operations are 
obtained by this composition. 

[0026](D In order to feed back the total current value and phase current value of a motor, 
number-of-rotations change is also received, Since the timing of what peak current depends on 
load, or the commutation which a return synchronous timing generating means generates is not 
proper, it can distinguish, and it can double with the timing of proper commutation by a phase 
contrast compensation means. 

[0027](2) Since current is fed back, a motor can be driven within the limits of the capacity of the 
electrical part which constitutes a driving current means for switching. 

[0028](3) When changing the capability (electric power applied to a motor) of a motor, even if it 
changes driver voltage etc. rapidly, it can respond. 

[0029]The invention according to claim 3 is a drive controlling device of the brushless motor 
according to claim 1 or 2, and a phase contrast compensation means, By becoming beyond a 
threshold with a constant peak value of a round term of a phase change of all the current which 
all the current detecting means detect. It considers detecting generating of the phase shift of 
the timing of the phase change which a forced synchronization timing generating means or a 
return synchronous timing generating means generates as the composition by which it is 
characterized, and the following operations are obtained by this composition. 
[0030](1) It can judge exactly that the phase does not suit. 

[0031](2) Since it is not necessary to generate the timing which detects current, it becomes 
possible to consider a phase contrast compensation means as easy composition. 
[0032](3) In order for a total current value to perform phase difference detection, it is 
uninfluential even if there is dispersion, such as resistance of the stator winding of a brushless 
motor and inductance. 

[0033]The invention according to claim 4 is a drive controlling device of the brushless motor 
according to claim 1 or 2, and all the current detecting means, Detect a total current value just 
before a driving current means for switching performs the phase change of driving current, and a 
phase contrast compensation means, It detects that the phase of the timing of the phase change 
which a forced synchronization timing generating means or a return synchronous timing 
generating means generates by becoming less than threshold B1 with a total constant current 
value which all the current detecting means detect is progressing, Consider detecting that the 
phase of the timing of the phase change which a forced synchronization timing generating means 
or a return synchronous timing generating means generates by becoming more than threshold B- 
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2 with a total constant current value which all the current detecting means detect is behind as 
the composition by which it is characterized, and by this composition. The following operations 
are obtained. 

[0034](1) It can judge exactly that the phase does not suit. 

[0035](2) In order to detect phase lead delay only with a current value, it becomes possible to 
consider a phase contrast compensation means as easy composition. 

[0036](3) In order to detect phase lead delay only with a current value, a forced synchronization 
timing generating means or a return synchronous timing generating means becomes possible 
[judging whether or or the processing which you makes it delayed which should carry out 
processing which advances the phase of the timing which performs a phase change next should 
be carried out ]. 

[0037]The invention according to claim 5 is a drive controlling device of the brushless motor 
according to claim 1 or 2, and all the current detecting means, After a driving current means for 
switching performs the phase change of driving current, in a fixed period before performing the 
next phase change, detect the absolute value of the rate of a temporal change of a total current 
value, and a phase contrast compensation means, It considers detecting the phase shift of the 
timing of the phase change which a forced synchronization timing generating means or a return 
synchronous timing generating means generates by becoming more than threshold C1 with a 
constant absolute value of the rate of a temporal change of the total current value which all the 
current detecting means detect as the composition by which it is characterized, The following 
operations are obtained by this composition. 
[0038](1) It can judge exactly that the phase does not suit. 

[0039](2) In order to detect phase lead delay only with a current value, it becomes possible to 
consider a phase contrast compensation means as easy composition. 

[0040]The invention according to claim 6 is a drive controlling device of the brushless motor 
according to claim 1 or 2, and all the current detecting means, Detect the average current value 
of a total current value or a current effective value, and the alternating current component value 
of a total current value, and a phase contrast compensation means, The ratio of the alternating 
current component value which all the current detecting means detect, and an average current 
value, Or consider detecting the phase shift of the timing of the phase change which a forced 
synchronization timing generating means or a return synchronous timing generating means 
generates by becoming more than threshold D1 with a constant ratio of an alternating current 
component value and a current effective value as the composition by which it is characterized, 
and by this composition. The following operations are obtained. 

[0041](1) Load can be presumed at an average current value or an effective value of current, 
and number of rotations, and, moreover, the proper degree of the timing of commutation can be 
known from a ratio. 

[0042](2) In order to detect phase lead delay only with a current value, it becomes possible to 
consider a phase contrast compensation means as easy composition. 

[0043]The invention according to claim 7 is a drive controlling device of the brushless motor 
according to claim 1 or 2, and a phase current detection means, In a certain fixed period of the 
periods which are not energizing the driving current of said at least one stator winding, detect 
the absolute value of the rate of a temporal change of a phase current value, and a phase 
contrast compensation means, It considers detecting the phase shift of the timing of the phase 
change which a forced synchronization timing generating means or a return synchronous timing 
generating means generates by becoming more than threshold E1 with a constant absolute value 
of the rate of a temporal change of the phase current value which a phase current detection 
means detects as the composition by which it is characterized, The following operations are 
obtained by this composition. 

[0044](1) The proper degree of the timing of commutation can be known most notably. 
[0045](2) In order to detect phase lead delay only with a current value, it becomes possible to 
consider a phase contrast compensation means as easy composition. 
[0046]The 1 embodiment of this invention is described below, referring to drawings. 
[0047](Embodiment 1) Drawing 1 is a block diagram showing the equipment configuration of the 
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drive controlling device of the brushless motor of the embodiment of the invention 1. 
[0048]101 in drawing 1 The stator of a brushless motor, 102u, 102v, The stator winding which 
102w makes generate a driving magnetic field within the stator 101 and by which three phase 
connection was carried out, The permanent magnet rotor which rotates 103 by the magnetic 
field which the stator windings 102u, 102v, and 102w generate, 104 Each terminals U and V of 
the stator windings 102u, 102v, and 102w. The drive circuit which generates the driving current 
which it is connected to W and sent through each stator winding, Driving current i which passes 

105-1 10 to the stator windings 102u, 102v, and 102w, The commutator elements which perform 
the change of i and i f the freewheeling diode with which 111-116 release the surge voltage 

generated by switching of the commutator elements 105-1 10, The bypass capacitors and Rj 

which remove the driving source which supplies voltage for 1 17 to drive the stator 101, and the 
noise which superimposes 1 18 on the voltage of the driving source 1 17 are all the current value 
detection resistance. 

[0049]As for the commutator elements 105-107, an NPN type transistor is used, and, as for the 
commutator elements 108-110, an PNP type transistor is used. The 1 terminal O of the stator 
windings 102u, 102v, and 102w is connected in common, As for the other terminals U, V, and W, 
the terminal U is connected to the common node (collector side of both elements) of the 
commutator elements 105 and 108, respectively, The terminal V is connected to the common 
node (collector side of both elements) of the commutator elements 106 and 109, and the 
terminal W is connected to the common node (collector side of both elements) of the 
commutator elements 107 and 110. It is connected to the two poles of the driving source 1 17, 
and, as for the negative-electrode side of the driving source 1 17, the bypass capacitor 1 18 is 
grounded. The emitter side of the commutator elements 105-107 is connected to the anode side 
of the driving source 117, and the collector side of the commutator elements 108-110 is 
grounded via all the current value detection resistance Rj. 

[0050]The potential of the neutral point of the voltage which generates 1 19U and 1 19L for the 
terminal of the stator windings 102u, 102v, and 102w. (it is hereafter called neutral potential V N .) 

— it generates — it and, [ neutral-potential-generation-] Terminal voltage Vy which generates 

120 for the terminal U, V, and W of the stator windings 102u, 102v, and 102w, By comparing V y , 

and V w and neutral potential V N , zero crossing point detecting-signal V uo , V VQ , the zero crossing 

point primary detecting element which generates and outputs V WQ , 120u, 120v, and 120w, 

respectively Terminal voltage Vy, V v , The comparator which V w and neutral potential V N are 

inputted and outputs zero crossing point detecting-signal V u0 , V VQ , and V WQ , and 121 are control 

sections which control the number of rotations of the permanent magnet rotor 103 by controlling 
the drive circuit 104. 

[0051 ]In node 0 N , the end of each other is connected in the neutral potential generation 

resistance 1 19U and the neutral potential generation resistance 1 19L, The other end of the 
neutral potential generation resistance 119U is connected to the anode of the bypass capacitor 
1 18, and the other end of the neutral potential generation resistance 1 19L is grounded via all the 
current value detection resistance Rj. Resistance is adjusted so that the neutral potential 

generation resistance 119U and the neutral potential generation resistance 119L may generate 
neutral potential V N in node O n which each connects. The plus input side of the comparators 

120u, 120v, and 120w is connected to the terminal U, V, and W, respectively, and each negative 
input side is connected to node O n . The comparators 120u, 120v, and 120w, Terminal voltage Vy 

of each phase, V v , and V w and neutral potential which were inputted are compared, When 

terminal voltage Vy, V v , and V w are larger than neutral potential V N , respectively Zero crossing 

point detecting-signal V UQ , V VQ and V WQ are outputted as a HIGH state, and when terminal 

voltage Vy, V v , and V w are smaller than neutral potential V N , zero crossing point detecting- 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2009/01/21 



JP,2000-236690,A [DETAILED DESCRIPTION] 



7/32 ^— V 



signal V uo , V VQ , and V wo are outputted as a LOW state, respectively. It is connected to the base 

of the commutator elements 105-110, and the control section 121 generates and outputs the six 
phase control signal UH for controlling the drive circuit 104, UL, VH, VL, WH, and WL. If the 
control section 121 becomes beyond the constant value that is connected to the output side of 
the comparators 1 20u, 1 20v, and 1 20w, and has the number of rotations of the permanent 
magnet rotor 103 and it will be in the state in which feedback control is possible, It switches to 
the feedback control which generates and outputs a six phase each control signal based on zero 
crossing point detecting-signal V UQ inputted by the zero crossing point primary detecting 

element 1 20, V yo , and V WQ . 

[0052] 122, voltage (total current value detection voltage) V R1 of the both ends of all the current 

value detection resistance Rj is inputted, When peak voltage V Rlp of all the current value 

detection voltage V R1 is compared with fixed threshold voltage V gh and peak voltage V R1p 

exceeds threshold voltage V gh , it is a phase contrast detecting circuit which outputs phase 

contrast detection signal P jn to the control section 121. 123 is a peak hold circuit which holds 

the peak value of all the current value detection voltage V R1 . 123a is a reset switch element 

which releases peak voltage V R1p of all the current value detection voltage V R1 held in the peak 

hold circuit 123 by reset-signal R Qut outputted from the control section 121. As for a diode, and 

123c and 123e, a capacitor and 123f and 123g of a resistor and 123 d are [ 123b ] comparators. 
When peak voltage V R1p and threshold voltage V sh of all the current value detection voltage V R1 

which were held by the peak hold circuit 123 are compared and peak voltage V R1p exceeds 

threshold voltage V sh , 1 24, It is a threshold comparison circuit which outputs phase contrast 

detection signal P jn . It is a voltage source to which 124a supplies a comparator and 124b 

supplies threshold voltage V sh . 

[0053] Drawing 2 is a functional block diagram of the control section of drawing 1 . 

[0054] 121 in drawing 2 A control section, Vy 0 , V VQ , As for V wo , a phase contrast detection signal 

and R Qut of a zero crossing point detecting signal, UH, UL, VH, VL, WH, and WL are reset signals, 

and a six phase control signal and P jn of these are the same as that of drawing 1 . 

[0055]201 Zero crossing point detecting-signal V uo of each phase, V VQ , If V WQ is inputted, will 

remove the zero crossing point (after-mentioned) of a serge pulse out of each zero crossing 
point, and only the zero crossing point (after-mentioned) of induced voltage will be extracted, It 
is a zero crossing point extraction part which outputs zero crossing point detecting-signal V U1 

of induced voltage, V V1 , and V W1 to each of each phase. 202 Zero crossing point detecting- 
signal V^, V V1 , It is a zero crossing point time interval measuring part which detects and 
outputs a time interval (zero crossing point time interval T z ) after the zero crossing point of 
induced voltage is detected by V wl by any one of each phases until a zero crossing point is 

detected by any one of each phases next. 202a is waveform synthesis Boolean part which 
outputs zero crossing point detecting-signal V z , when zero crossing point detecting-signal V u1t 

V V1 , and V W1 are inputted and the zero crossing point of induced voltage is detected by any one 

of each phases. When zero crossing point detecting-signal V z is inputted from waveform 

synthesis Boolean part 202a, 202b at the time. It is the first-hour measurement timer which 
outputs the time (namely, zero crossing point time interval T z ) which passed after zero crossing 

point detecting-signal V z is finally inputted before it before [ the point in time ]. When 203 

makes a trigger zero crossing point detecting-signal V z outputted by waveform synthesis 

Boolean part 202a, the time (phase shift time Tj) which started time measurement and was set 
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up is measured and it reaches at the time. The second-hour measurement timer which is alike 
and outputs commutation pulse V t1 for feedback control, 204 computes phase shift-hours 3T 

z /2 phase shift-hours T z /2, or about 90 degrees about 30 degrees from the value of zero 

crossing point time interval T z inputted by waveform synthesis Boolean part 202a, amend the 

value if needed, and as phase shift time Tj. The third-hour measurement timer which outputs 

commutation pulse V t2 for forced synchronization control when the phase shifting amount 

deciding part set as the second-hour measurement timer 203 and 205 measure forced 
synchronization cycle T 2 set up from the exterior and it reaches at the time, Two or more forced 

synchronization period time T set as the third-hour measurement timer 205 is memorized, and 

c 

206 amends one of them if needed, and as forced synchronization cycle T 2 . The forced 

synchronization periodic-control part which controls the timing of the commutation pulse output 
of the third-hour measurement timer 205 by setting it as the third-hour measurement timer 205, 

207 by commutation pulse V t2 inputted from commutation pulse V t1 or the third-hour 

measurement timer 205 inputted from the second-hour measurement timer 203 Six phase 
control signal UH Q , ULq, VH q , VL q , WH q , The commutation control section which performs 

switching control of Wl_ 0 , six phase control signal UH Q to which 208 is outputted by the 

commutation control section 207, It is a driving base signal buffer part which UL Q , VH Q , VL Q , 

WH 0 , and WL Q are inputted, carries out current amplification, and outputs the six phase control 

signal UH, UL, VH, VL, WH, and WL 209 is a switching control part which performs control which 
switches the input of the commutation control section 207 to commutation pulse V t2 or 

commutation pulse V tl from commutation pulse V t2 from commutation pulse V t1 - 

[0056]Waveform processing flag J for the detected zero crossing point to distinguish the zero 
crossing point produced by the standup of the serge pulse, the zero crossing point produced by 
falling of the serge pulse, and the zero crossing point by induced voltage is memorized by the 
zero crossing point extraction part 201 . J= 0 expresses zero crossing point the state where it 
does not detect, J= 1 expresses the state where the standup of the serge pulse was detected, 
J= 2 expresses the state where falling of the serge pulse was detected, and J= 3 expresses the 
state where the zero crossing point by induced voltage was detected. 

[0057]When it is detected that phase contrast detection signal P jn is inputted from the threshold 

comparison circuit 124 210, and peak voltage V Rlp exceeded threshold voltage V gh by phase 

contrast detection signal P jn , It is a phase difference decision section which judges whether the 

phase is progressing, the phase is behind, or there is not any necessity for amendment, and 
outputs a decision result to the phase shifting amount deciding part 204. 

[0058]The phase difference decision section 210 receives the signal of phase contrast detection 
signal P jn , and when phase contrast detection signal P jn is in a HIGH state, it carries out the A/D 

input of all the current value detection voltage V Rr At this time, the value of V R1 at the time of 

a zero crossing point is compared with the value of V R1 at the time of commutation, When the 

value of V R1 at the time of a zero crossing point is larger, it judges with the phase progressing, 

and when the value of V R1 at the time of being commutation is larger, it judges with the phase 

being behind. 

[0059]21 1 is a reset signal generator which outputs reset-signal R out , when phase shift time time 

is outputted from the phase shifting amount deciding part 204. 212 is a current value detection 
permission part which permits detection of phase contrast detection signal P jn to the phase 

difference decision section 210. 

[0060]When phase shift time is outputted from the phase shifting amount deciding part 204, it is 
outputted by the reset signal from a reset signal generator, and the current value detection 
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permission part 212, After it receives this reset signal and the time more than the damping time 
constant of a peak hold circuit passes, detection of phase contrast detection signal P jn is 

permitted to the phase difference decision section 210. 

[0061]When the phase shifting amount deciding part 204 is the judgment that the decision result 
inputted from the phase difference decision section 210 is behind in a phase, T z /2~deltaT z , or 

about 90 degrees, phase shift hours are made into 1 about 30 degrees, and it is set as the 

second-hour measurement timer 203 by making the value of phase shift-hours 3T z /2-deltaT z , 

and Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. into phase shift time T**1**. When 
the decision result inputted from the phase difference decision section 210 is the judgment that 
the phase is progressing, T z /2+deltaT z , or about 90 degrees, phase shift hours are made into 

time about 30 degrees, and it is set as the second-hour measurement timer 203 by making the 
value of phase shift-hours 3T z /2+deltaT z , and Perilla frutescens (L.) Britton var. crispa (Thunb.) 

Decne. into phase shift time. Here, deltaT z is a value which is calculated by the size of T z , and 

the size of threshold voltage V sh , and is determined. 

[0062]When the decision result inputted from the phase difference decision section 210 is the 
judgment that the phase is behind, the forced synchronization periodic-control part 206 makes 
forced synchronization cycle T 2 T c -deltaT c , and sets it as the third-hour measurement timer 

205. When the decision result inputted from the phase difference decision section 210 is the 
judgment that the phase is progressing, forced synchronization cycle T 2 is made into T c +deltaT c , 

and it is set as the second-hour measurement timer 203. Here, deltaT c is a value which is 

calculated by the size of T , and the size of threshold voltage V sh , and is determined. 

[0063]About the drive controlling device of the brushless motor of this embodiment constituted 
as mentioned above, the operation is explained below. 

[0064] First, the case where forced synchronization control is performed first is explained. 
[0065] Drawing 3 is a flow chart showing the operation in the forced synchronization control state 
of the drive controlling device of the brushless motor of Embodiment 1, Drawing 4 is a figure 
showing the temporal change of each pressure value of drawing 1 in the state where it was in 
agreement in the phase of a six phase control signal, and the phase of rotation of a permanent 
magnet rotor, and drawing 2 , and a current value, Drawing 5 is a figure showing the temporal 
change of each pressure value of drawing 1 in the state where the phase of the six phase 
control signal was late for the phase of rotation of a permanent magnet rotor, and drawing 2 , and 
a current value, Drawing 6 is a figure showing the temporal change of each pressure value of 
drawing 1 in the state where the phase of the six phase control signal progressed from the phase 
of rotation of a permanent magnet rotor, and drawing 2 , and a current value. 
[0066]In drawing 4 t hru/or drawing 6 , UH, UL, VH, VL, WH, and WL A six phase control signal, V t 

Commutation pulse V t1 or commutation pulse V t2 , i u , i , and i are zero crossing point detecting 

signals, and total current value detection voltage and V UQ of driving current and V R1 are 

[ these ] the same as that of what was explained in drawing 1 and drawing 2 . 

[0067]A y , A v , and A w , respectively U phase, V phase, The falling point of the serge pulse of U 

phase, V phase, and W phase, Cy, C v , and C w of the commutating point (standup point of a 

serge pulse) of W phase, By, B v , and B w are a zero crossing point of the induced voltage of U 

phase, V phase, and W phase, respectively. S is a surge voltage pulse and by the change of the 
commutator elements 105, 106, 107, 108, 109, and 110 The stator winding 102u, When the 
reverse electromotive voltage induced by 102v and 102w is released through the freewheeling 
diodes 111, 112, 113, 114, 115, and 1 16, it is a voltage pulse which appears in terminal voltage 
Vy, V y , and V w . 

[0068]As first state, the switching control part 209 assumes that the commutation control 
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section 207 is set as the state of becoming commutation pulse V t2 about the input of the 
commutation control section 207. 

[0069]In this state, forced synchronization period time T 1 assumes that it is set as T c (S1). First, 

the forced synchronization periodic-control part 206 sets forced synchronization period time T 1 

as the third-hour measurement timer 205 (S2), and starts the third-hour measurement timer 205 
(S3). The third-hour measurement timer 205 measures the time t after starting, When it 
becomes t>=T 2 , output commutation pulse V t2 to (S4) commutation control section 207 and the 

forced synchronization periodic-control part 206, and the commutation control section 207, An 
input of commutation pulse V t2 will perform the phase change of the six phase control signal UH, 

UL, VH, VL, WH, and WL (S5). 

[0070]Next, the forced synchronization periodic-control part 206 detects the decision result 
inputted from the phase difference decision section 210 (S6), When it is the judgment that there 
is no phase shift, a forced synchronization cycle is left T 2 =T c (S6a), it returns to Step S2, and 

the same operation as the above-mentioned step S2 - Step S6 is repeated henceforth. 
[0071]In Step S6, when it is the judgment that the phase is progressing when there is a phase 
shift (S7), it is set as the third-hour measurement timer 205 by making a forced synchronization 
cycle into T 2 =T c +deltaT c (S8), and returns to Step S2. When it is the judgment that the phase is 

behind (S7), it is set as the third-hour measurement timer 205 by making a forced 
synchronization cycle into T 2 =T c -deltaT c , and returns to (S9) and Step S2. Henceforth, the 

same operation as the above-mentioned step S2 - Step S6 is repeated. 
[0072]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by the above operations, When the phase of the six phase control signal is progressing, 
the time (forced synchronization cycle T 2 ) to the next phase change is extended, Since the time 

(forced synchronization cycle T 2 ) to the next phase change is shortened when the phase of the 

six phase control signal is behind, the timing of a phase change of the following six phase control 
signal is amended by more proper timing. 

[0073]Next, the operation which detects a phase shift is explained. 

[0074]In drawing 1 , both-ends voltage V R1 of all the current sensing resistor R 1 is always 

inputted into the peak hold circuit 123. The peak hold circuit 123 holds the peak value of both- 
ends voltage V R1 of all the current sensing resistor R 1? and is outputting it to the threshold 

comparison circuit 124 as peak voltage V Rlp . At this time, R Qut presupposes that it is in a LOW 

state. The threshold comparison circuit 124 compares peak voltage V R1p and threshold voltage 

V gh which are inputted, When peak voltage V R1p exceeds threshold voltage V sh , phase contrast 

detection signal P jn is outputted as a HIGH state, and in being other, it outputs phase contrast 

detection signal P jn as a LOW state. 

[0075]When the timing of a phase change of a six phase control signal is proper, the current 
wave form of driving current i y , i and i turns into a waveform like drawing 4 (h) - GX and the 

waveform of all the current value detection voltage V R1 becomes like drawing 4 (k). When it is 

behind the timing of the change with a proper phase of a six phase control signal to it, the 
current wave form of driving current i turns into a waveform like drawing 5 (c), and the 

waveform of all the current value detection voltage V R1 becomes like drawing 5 (d). When 

progressing rather than the timing of the change with a proper phase of a six phase control 
signal, the current wave form of driving current i turns into a waveform like drawing 6 (c), and 

the waveform of all the current value detection voltage V R1 becomes like drawing 6 (d). The 

waveform of all the current value detection voltage V R1 at the time of progressing, when the 

phase of a six phase control signal is in the waveform shown as the solid line in drawing 5 (d) and 
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drawing 6 (d) is expressed, The waveform of all the current value detection voltage V R1 when the 

timing of a phase change of the waveform shown by the dotted line of a six phase control signal 
is proper is expressed. 

[0076]Thus, when the phase of a six phase control signal is overdue, and when it progresses, the 
total current value in front of commutating point A y , A v , and A w becomes large compared with 

the case where the timing of a phase change of a six phase control signal is proper. Therefore, it 
becomes detectable [ the phase shift by phase contrast detection signal P jn ] by setting 

threshold voltage V gh as the larger value than the maximum of peak voltage V R1p when the 

timing of a phase change of a six phase control signal is proper. 

[0077] Drawing 7 is a flow chart showing the phase shift detecting operation of the control 
section of drawing 1 . 

[0078]First, the phase difference decision section 210 stands by until the current value 
detection permission part 212 permits detection of phase contrast detection signal P jn (S10). 

[0079]When phase shift time is outputted from the phase shifting amount deciding part 204, it is 
outputted by the reset signal from a reset signal generator, and the current value detection 
permission part 212, After it receives this reset signal and the time more than the damping time 
constant of a peak hold circuit passes, detection of phase contrast detection signal P jn is 

permitted to the phase difference decision section 210. 

[0080]If detection of phase contrast detection signal P jn is permitted (S10), the phase difference 

decision section 210 will judge whether phase contrast detection signal P in is in a HIGH state 

(S11), When phase contrast detection signal P jn is in a LOW state, the phase difference decision 

section 210 outputs the decision result that there is no phase shift (S12). When phase contrast 
detection signal P in is in a HIGH state (S1 1), it is judged whether the phase is following the 

phase difference decision section 210 or it is behind (S13). 

[0081]At this time, the phase difference decision section 210 receives the signal of phase 
contrast detection signal P jn , and when phase contrast detection signal P in is in a HIGH state, it 

carries out the A/D input of all the current value detection voltage V Rr The value of V R1 at the 

time of a zero crossing point is compared with the value of V R1 at the time of commutation, 

When the value of V R1 at the time of a zero crossing point is larger, it judges with the phase 

progressing, and when the value of V R1 at the time of being commutation is larger, it judges with 

the phase being behind. 

[0082]When the phase is progressing, the phase difference decision section 210 outputs the 
decision result that the phase is progressing to the phase shifting amount deciding part 204 and 
the forced synchronization periodic-control part 206 (S14), When the phase is behind, the phase 
difference decision section 210 outputs the decision result that the phase is behind to the phase 
shifting amount deciding part 204 and the forced synchronization periodic-control part 206 (S15). 

[0083]The reset signal generator 211 Then, the reset switch element 123a, Reset-signal R out is 

outputted to the phase difference decision section 210 and the current value detection 
permission part 212 as a HIGH state, and it returns to a fixed time (S16) of after LOW state, and 
again, it returns to operation of Step S10, and the same operation as the above-mentioned steps 
S10-S16 is repeated. 

[0084]If reset-signal R out will be in a HIGH state, the reset switch element 123a releases the 

peak voltage currently held, the phase difference decision section 210 will clear a decision result, 
and the current value detection permission part 212 will change detection of phase contrast 
detection signal P jn into a disapproval state. 

[0085]Next, operation of the zero crossing point extraction part 201 of drawing 2 is explained. 
[0086] Drawing 8 is a flow chart showing operation of the zero crossing point extraction part 201 
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of drawing 2 . 

[0087]The zero crossing point extraction part 201 is memorized by the internal memory 
corresponding to each of U phase, V phase, and W phase, and waveform processing flag J the 
value of waveform processing flag J, While driving current i y , i , and i are energizing to the 

stator windings 102u, 102v, and 102w of each phase (for example, time t Q shown in drawing 4 (I)), 

it shall be set as 0. 

[0088]For example, supposing a zero crossing point is detected by the stator winding 102u in 
commutating point Ay and zero crossing point detecting-signal V uo is outputted, the zero 

crossing point extraction part 201 will make the value of waveform processing flag J increase 
one time, and will be set to J= 1 (S20). Here, since it is J!=3 (S21), no zero crossing point 
extraction parts 201 are carried out, but are ended (S24). Next, supposing a zero crossing point 
is detected by the stator winding 102u in commutating point By and zero crossing point 

detecting-signal Vy Q is outputted, the zero crossing point extraction part 201 will make the value 

of waveform processing flag J increase one time, and will be set to J= 2 (S20). Here, since it is 
J!=3 (S21), no zero crossing point extraction parts 201 are carried out, but are ended (S24). 
Next, supposing a zero crossing point is detected by the stator winding 102u in commutating 
point Cy and zero crossing point detecting-signal Vy Q is outputted, the zero crossing point 

extraction part 201 will make the value of waveform processing flag J increase one time, and will 
be set to J= 3 (S20). Here, since it is J= 3 (S21), the zero crossing point extraction part 201 
outputs zero crossing point detecting-signal Vy 1 (S22), returns the value of waveform 

processing flag J to 0 (S23), and is completed (S24). 

[0089]Same operation is performed also when a zero crossing point is detected by the stator 
windings 102v and 102w. 

[0090]By the above operation, the zero crossing point extraction part 201, Zero crossing point 
Ay of the standup of the zero crossing point detected by the stator windings 102u, 102v, and 

102w to a surge voltage pulse, A v , A w , and zero crossing point By of falling of a surge voltage 

pulse, B v and B w are removed, only zero crossing point C y by induced voltage, C v , and C w are 

extracted, and zero crossing point detecting-signal Vy^ V V1 , and V W1 are outputted. 

[0091]Next, the operation in the case of performing feedback control is explained. 
[0092] Drawing 9 is a flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 1 . Here, the case where carry out a 
phase shift about 30 degrees from the zero crossing point of induced voltage as an example, and 
the phase change of a six phase control signal is performed is explained. In a hood back control 
state, it is assumed that the commutation control section 207 is set as the state of becoming 
commutation pulse V tl about the input of the commutation control section 207. 

[0093]First, the zero crossing point interval measuring part 202 stands by until the zero crossing 
point extraction part 201 detects the zero crossing point of induced voltage (S31). The zero 
crossing point extraction part 201 detects the zero crossing point of induced voltage in which 
phase of U phase, V phase, and W phase, When it is outputted any of zero crossing point 
detecting-signal Vy^ V V1 , and V wl they are (S31), waveform synthesis Boolean part 202a 

outputs zero crossing point detecting-signal V z to the first-hour measurement timer 202b and 

the second-hour measurement timer 203. The first-hour measurement timer 202b will output the 
present time measurement value T z to the phase shifting amount deciding part 204, if zero 

crossing point detecting-signal V z is inputted, and clears a timer value and carries out the new 

start of the time measurement. If zero crossing point detecting-signal V z is inputted, the 

second-hour measurement timer 203 will clear timer value t 2 , and will carry out the new start of 

the time measurement (S32). 

[0094]Next, the phase shifting amount deciding part 204 detects the decision result inputted 
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from the phase difference decision section 210, When it is the judgment that there is no phase 
shift (S33), phase shift time T 1 is set to T z / 2 (in the case of a phase shift of about 30 

degrees), and it is set as the second-hour measurement timer 203 (S37). It is a case where 
there is a phase shift, as a result of the judgment inputted from the phase difference decision 
section 210 (S33), When it is the judgment that the phase is progressing (S34), the phase shifting 
amount deciding part 204 makes phase shift time T.|=T z /2+deltaT z , and sets it as the second- 
hour measurement timer 203 (S35), When it is the judgment that the phase is behind (S34), the 
phase shifting amount deciding part 204 is set as the second-hour measurement timer 203 by 
making phase shift time into T^T^-delta^ (S36). It is as having already explained the 

detecting operation of the phase shift. 

[0095]Next, it is ordered the phase shifting amount deciding part 204 so that reset-signal R t 

may be outputted to the reset signal generator 21 1, The reset signal generator 21 1 outputs 
reset-signal R Qut to the reset switch element 123a, the phase difference decision section 210, 

and the current value detection permission part 212. 

[0096]Next, the second-hour measurement timer 203 will output commutation pulse V t1 to the 

commutation control section 207, if it stands by until measuring time t 2 reaches phase shift time 

T 1 set [ above-mentioned ] up (S39), and measuring time t 2 exceeds phase shift time T 1 (S40). 

The commutation control section 207 will perform the phase change of the six phase control 
signal UH, UL, VH, VL, WH, and WL, if commutation pulse V t1 is inputted. The following returns to 

Step S31 and repeats operation of the above-mentioned steps S31-S40. 
[0097]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by such operation, When the phase of the six phase control signal is progressing, the 
time (phase shift time Tj) to the next phase change is extended, and when the phase of the six 

phase control signal is behind, the time (phase shift time T^) to the next phase change is 

shortened. Thereby, the timing of a phase change of a six phase control signal is amended by 
more proper timing. 

[0098](Embodiment 2) Drawing 1 0 is a block diagram showing the equipment configuration of the 
drive controlling device of the brushless motor of the embodiment of the invention 2. 
[0099]In drawing 10 , a stator, and 102u, 102v and 102w 101 A stator winding, 103 a permanent 
magnet rotor and 104 a drive circuit, and 105-1 10 Commutator elements, A freewheeling diode 
and 117 1 1 1 -1 1 6 A driving source, A bypass capacitor, and 1 1 9U and 1 1 9L 1 1 8 Neutral potential 
generation resistance, A zero crossing point primary detecting element, and 120u, 120v and 120w 
120 A comparator, A control section and Rj 121 All the current value detection resistance, UH, 

UL, VH, A six phase control signal and V N VL, WH, and WL Neutral potential, Vy, As for V v and 

V w , driving current, U, V, W, and O are terminals, and a zero crossing point detecting signal, i y , i f 

and i w of these are [ terminal voltage, V uo , V VQ and V wo ] the same as that of drawing 1 . 

[0100]That the value of 220 in front of commutation of both-ends voltage (total current value 
detection voltage) V R1 of all the current sensing resistor R 1 is larger than lower limit voltage V B1 

(current lower limit B1), and that it is smaller than upper limit voltage V g2 (current upper limit B- 

2). All the current threshold decision circuits which detect whether it is within limits with a 
constant current value supplied to the drive circuit 104 by detecting, The voltage source to 
which 221 and 223 supply a comparator and 222 supplies lower limit voltage V B1 of both-ends 

voltage V R1 , and 224 are voltage sources which supply upper limit voltage V B2 of both-ends 

voltage V R1 . 

[0101]AII the current value detection voltage V R1 is inputted into the plus side input terminal of 
the comparator 221, lower limit voltage V g1 is inputted into a minus side input terminal, and 
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comparison result D n is outputted to the control section 121. All the current value detection 
voltage V R1 is inputted into the minus side input terminal of the comparator 223, upper limit 
voltage V B2 is inputted into a plus side input terminal, and comparison result D I2 is outputted to 
the control section 121. 

[01 02] Drawing 1 1 is a figure showing the functional block of the control section of drawing 10 . 
[0103]In drawing 1 1 , 121 a control section and 201 a zero crossing point extraction part and 202 
A zero crossing point interval measuring part, 202a waveform synthesis Boolean part and 202b 
the first-hour measurement timer and 203 The second-hour measurement timer, 204 a phase 
shifting amount deciding part and 205 the third-hour measurement timer and 206 A forced 
synchronization periodic-control part, 207 a commutation control section and 208 a driving base 
signal buffer part and 209 A switching control part, V u0 , V yo , V WQ , V uv V yi , V W1 , and V z A zero 

crossing point detecting signal, UH, UL, VH, VL, WH, WL, UH Q , UL Q , As for VH 0 , VL Q , WH Q , and 

WL 0 , a zero crossing point time interval, V t1 , and V t2 are commutation pulses, and a six phase 

control signal and T z of these are the same as that of drawing 2 . 

[0104]To the extent that 230 detects the phase lag or the phase lead lag network of switching 
timing of a six phase control signal based on comparison result D n and D I2 which are inputted A 

phase reference primary detecting element, When 231 measures the time set up by the phase 
shifting amount deciding part 204 or the forced synchronization periodic-control part 206 and 
reaches at the time, it is a timer for phase difference detection which outputs a phase contrast 
detection timing signal to the phase contrast primary detecting element 230. 
[0105]In the drive controlling device of the brushless motor of this embodiment constituted as 
mentioned above, the drive controlling method is explained hereafter. 

[0106]When drive controlling of the brushless motor is carried out in the forced synchronization 
control state or the feedback control state, the voltage or the current wave form of each part 
turns into a waveform as shown in drawing 4 - drawing 6 . 

[0107] Drawing 12 (a) is a figure showing the temporal change of all the current detection voltage 
V R1 in the state where it was in agreement in the phase of a six phase control signal, and the 

phase of rotation of a permanent magnet rotor, Drawing 12 (b) is a figure showing the temporal 
change of all the current detection voltage V R1 in the state where the phase of the six phase 

control signal was late for the phase of rotation of a permanent magnet rotor, Drawing 1 2 (c) is a 
figure showing the temporal change of all the current detection voltage V R1 in the state where 

the phase of the six phase control signal progressed from the phase of rotation of a permanent 
magnet rotor. 

[0108]In drawing 12 , the waveform of all the current detection voltage V R1 in each state shows 

one cycle of a before [ commutating point and the next commutating point A 2 ]. C is a zero 

crossing point of the induced voltage in which phase of U phase, V phase, and W phase. 
[0109]In the state where the phase of a six phase control signal and the phase of rotation of a 
permanent magnet rotor were in agreement, As shown in drawing 12 (a), value V D of all the 

current detection voltage V R1 in the point (point in front of commutating point A 2 ) D that only 
time T 3 (1/2x(round term) x0.9<T 3 <1/2x (a round term)) was overdue from zero crossing point 
[ of induced voltage ] C, It becomes a middle value of lower-limit-voltage V B1 and upper-limit- 
voltage v B2 . 

[01 10] Although each of T 3 shown in drawing 12 and T 4 is phase contrast detection timing time 
delays, T 3 shows the time delay from the zero crossing point at the time of feedback control 
mode, and T 4 is different at the point which shows the time delay from the commutating point at 
the time of forced synchronization mode. 

[01 1 1]In the state where the phase of the six phase control signal was late for the phase of 
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rotation of a permanent magnet rotor, as shown in drawing 1 2 (b), value V Q of all the current 
detection voltage V R1 in the point D in front of commutating point A 2 serves as a larger value 
than upper-limit-voltage V B2 . 

[01 12]ln the state where the phase of the six phase control signal progressed from the phase of 
rotation of a permanent magnet rotor, as shown in drawing 1 2 (c), value V D of all the current 

detection voltage V R1 in the point D in front of commutating point A 2 serves as a value smaller 

than lower-limit-voltage V B1 . 

[01 1 3]Therefore, the delay and progress to the phase of rotation of the permanent magnet rotor 
of the phase of a six phase control signal are detectable by carrying out the threshold decision 
of the value Vp of all the current detection voltage V R1 in the point D by lower-limit-voltage V B1 

and upper-limit-voltage V B2 - 

[01 14] Drawing 13 is a flow chart showing the operation in the forced synchronization control 
state of the drive controlling device of the brushless motor of Embodiment 2, and drawing 1 4 is a 
flow chart with which at least that of drawing 1 1 expresses operation of a phase reference 
primary detecting element. 

[0115]In the forced synchronization control state by which the input of the commutation control 
section 207 was set as commutation pulse V t2 by the switching control part 209, The forced 

synchronization periodic-control part 206 assumes that forced synchronization cycle T 2 was set 

as T c as an initial state, and phase contrast detection timing time delay T 4 is set as alphaT 2 

(S50). 

[0116]Here, alpha is a constant and is set as a suitable value in 0.95< alpha<1. 

[0117]First, the forced synchronization periodic-control part 206 sets forced synchronization 

cycle T 2 as the third-hour measurement timer 205, and starts time measurement (S51). At least 

the phase contrast detection timer 231 sets up phase reference detection timing time delay T 4 , 

and starts time measurement (S52). 

[01 18]Next, it stands by until the third-hour measurement timer 205 reaches forced 
synchronization cycle T 2 to which the measuring time t 2 was set (S53), When it becomes t 2 >=T 2 , 

commutation pulse V t2 is outputted to the commutation control section 207 and the forced 

synchronization periodic-control part 206 (S54). When commutation pulse V t2 is inputted, the 

commutation control section 207 Six phase control signal UH 0 , The phase change of UL 0 , VH Q , 

VLq, WHq, and WL Q is performed, and, thereby, the phase change of driving current i u , i f and i is 

performed (S55). 

[011 9]If commutation pulse V t2 is inputted, the forced synchronization periodic-control part 206 

will give the phase contrast primary detecting element 230 the output requirement of a detection 
result, and will input the detection result of the phase contrast of the phase contrast primary 
detecting element 230. As a result, when there is no phase shift (S56), forced synchronization 
cycle T 2 is set as T Q (S60). On the other hand, when there is a phase shift (S56), while the 

timing of the commutation of a six phase control signal is progressing rather than the proper 
phase, (S57), It is set as T 2 =T c +deltaT c (S58), and when the timing of the commutation of a six 

phase control signal is behind the proper phase, it is set as (S57) T 2 =T c -deltaT c (S59). 

[0120]Subsequently, the forced synchronization periodic-control part 206 sets phase contrast 
detection timing time delay T 4 as alphaT 2 (S61), returns to Step S51, and repeats the same 

operation as the above-mentioned steps S51-S61. 

[0121]Here, the phase contrast primary detecting element 230 performs operation as shown in 
drawing 14 . 

[0122]First, if phase reference detection timing time delay T 4 is set up and time measurement 
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starts at least the phase contrast detection timer 231, The phase contrast detection timer 231 
stands by until measuring time t 4 reaches phase contrast detection timing time delay T 4 (S70), 

and at least the time of becoming t 4 >=T 4 outputs a phase reference detection timing signal to 

the phase contrast primary detecting element 230 (S71). 

[0123]If a phase contrast detection timing signal is inputted, the phase contrast primary 
detecting element 230, Comparison result D n inputted from the comparator 221 is detected, and 

when D n is in a HIGH state (S72), the timing of the commutation of a six phase control signal 

judges with progressing rather than the proper phase (S73). When D n is in a LOW state (S72), 

the phase contrast primary detecting element 230 detects comparison result D {2 inputted from 

the comparator 223, It judges with the timing of the commutation of a six phase control signal 
being behind a proper phase, when D I2 is in a HIGH state (S74) (S75), and when D n is in a LOW 

state (S74), it judges with the timing of the commutation of a six phase control signal being 
proper (S76). 

[0124]Subsequently, if waiting (S77) and an output requirement occur the output requirement of 
a decision result, the above-mentioned decision result will be outputted as a phase-difference- 
detection result (S78). 

[0125]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by the above operations, When the phase of the six phase control signal is progressing, 
the time (forced synchronization cycle T 2 ) to the next phase change is extended, and when the 

phase of the six phase control signal is behind, the time (forced synchronization cycle T 2 ) to the 

next phase change is shortened. Thereby, the timing of a phase change of the following six phase 
control signal is amended by more proper timing. 

[0126]Next, the operation in the case of performing feedback control is explained. 
[0127] Drawing 15 is a flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 2. Here, the case where carry out a 
phase shift about 30 degrees from the zero crossing point of induced voltage as an example, and 
the phase change of a six phase control signal is performed is explained. In a hood back control 
state, it is assumed that the commutation control section 207 is set as the state of becoming 
commutation pulse V t1 about the input of the commutation control section 207. 

[0128]First, the zero crossing point interval measuring part 202 stands by until the zero crossing 
point extraction part 201 detects the zero crossing point of induced voltage (S81). The zero 
crossing point extraction part 201 detects the zero crossing point of induced voltage in which 
phase of U phase, V phase, and W phase, When it is outputted any of zero crossing point 
detecting-signal V uv V yi , and V W1 they are (S81), waveform synthesis Boolean part 202a 

outputs zero crossing point detecting-signal V z to the first-hour measurement timer 202b. At 

this time, the first-hour measurement timer 202b outputs the present time measurement value 
T z to the phase shifting amount deciding part 204, and clears a timer value and carries out the 

new start of the time measurement (S82). 

[0129]Next, the phase shifting amount deciding part 204 requires a phase-difference-detection 
result of the phase contrast primary detecting element 230, The decision result inputted from 
the phase contrast primary detecting element 230 is detected, and when it is the judgment that 
there is no phase shift (S83), phase shift time T 1 is set to T z /2, and it is set as the second-hour 

measurement timer 203 (S87). When there is a phase shift as a result of the judgment inputted 
from the phase contrast primary detecting element 230 (S83), When it is the judgment that the 
phase is progressing, (S84) and the phase shifting amount deciding part 204 make phase shift 
time T^T-^+deltaT^ and set it as the second-hour measurement timer 203 (S85), When it is 

the judgment that the phase is behind, (S84) and the phase shifting amount deciding part 204 are 
set as the second-hour measurement timer 203 by making phase shift time into T^T-7/2- 
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de!taT z (S86). About the detecting operation of the phase shift of the phase contrast primary 

detecting element 230, it is the same as that of the operation which was explained in the case of 
the forced synchronization control state. 

[0130]Next, the phase shifting amount deciding part 204 sets phase contrast detection timing 
time delay T 3 as betaT-j (0.9< beta<1) (S88), After at least the phase contrast detection timer 

231 sets up phase reference detection timing time delay T 3 , time measurement of the phase 

contrast detection timer 231 is started (S89). The phase shifting amount deciding part 204 clears 
timer value t 2 of the second-hour measurement timer 203, and carries out the new start of the 

time measurement (S90). 

[0131]Next r the second-hour measurement timer 203 will output commutation pulse V tl to the 

commutation control section 207, if it stands by until measuring time t 2 reaches phase shift time 

T 1 set [ above-mentioned ] up (S91), and measuring time t 2 exceeds phase shift time T 1 (S92). 

The commutation control section 207 will perform the phase change of the six phase control 
signal UH, UL, VH, VL, WH, and WL, if commutation pulse V tl is inputted (S93). The following 

returns to Step S81 and repeats operation of the above-mentioned steps S81-S93. 
[0132]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by such operation, When the phase of the six phase control signal is progressing, the 
time (phase shift time T^ to the next phase change is extended, Since the time (phase shift time 

T^ to the next phase change is shortened when the phase of the six phase control signal is 

behind, the timing of a phase change of the following six phase control signal is amended by more 
proper timing. 

[0133](Embodiment 3) Drawing 16 is a block diagram showing the equipment configuration of the 
drive controlling device of the brushless motor of the embodiment of the invention 3. 
[0134]In drawing 1 6 , a stator, and 102u, 102v and 102w 101 A stator winding, 103 a permanent 
magnet rotor and 104 a drive circuit, and 105-110 Commutator elements, A freewheeling diode 
and 117 1 1 1-1 16 A driving source, A bypass capacitor, and 1 19U and 1 19L 118 Neutral potential 
generation resistance, A zero crossing point primary detecting element, and 120u, 120v and 120w 
120 A comparator, A control section and Rj 121 All the current value detection resistance, UH, 

UL, VH, A six phase control signal and V N VL, WH, and WL Neutral potential, Vy, As for V y and 

V w , driving current, U, V, W, and O are terminals, and a zero crossing point detecting signal, i u , i f 

and i w of these are [ terminal voltage, V UQ , V VQ and V WQ ] the same as that of drawing 1 . 

[0135]240 is amplifier and outputs all the current detecting signals A.I. Artificial Intelligence 
which amplified terminal voltage V R1 concerning the both ends of all the current sensing resistor 

R 1 to the control section 121. 240a is 204b and the differential amplifier and 204c are resistors. 

[0136] Drawing 17 is a figure showing the functional block of the control section of drawing 1 6 . 
[0137]In drawing 1 7 , 121 a control section and 201 a zero crossing point extraction part and 202 
A zero crossing point interval measuring part, 202a waveform synthesis Boolean part and 202b 
the first-hour measurement timer and 203 The second-hour measurement timer, 204 a phase 
shifting amount deciding part and 205 the third-hour measurement timer and 206 A forced 
synchronization periodic-control part, 207 a commutation control section and 208 a driving base 
signal buffer part and 209 A switching control part, V UQ , V VQ , V WQ , V yl , V V1 , V w1 , and V z A zero 

crossing point detecting signal, UH, UL, VH, VL, WH, WL, UH Q , UL Q , As for VH Q , VL Q , WH Q , and 

WL 0 , a zero crossing point time interval, V t1 , and V t2 are commutation pulses, and a six phase 

control signal and T z of these are the same as that of drawing 2 . 

[0138]The A/D conversion part which 241 changes into the digital value AID all the current 
detecting signals A.I. Artificial Intelligence inputted from the amplifier 240, and is outputted, The 
current value storage parts store which consists of a shift register in which 242 memorizes all 
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the current detecting signals AID outputted from the A/D conversion part 241, The temporal 
change operation part which outputs the numerals of the time subtraction of all the current 
detecting signals AID while 243 calculates absolute value A.I. Artificial Intelligence' of the rate of 
a temporal change of a total current detecting value by calculating the absolute value of the time 
subtraction of all the current detecting signals AID memorized by the current value storage parts 
store 242, 244 is a phase reference primary detecting element to the extent that it judges and 
combines whether the switching timing of a six phase control signal is proper as compared with 
the threshold C1 in absolute value A.I. Artificial Intelligence' of the rate of a temporal change 
which the temporal change operation part 243 outputs and detects the numerals of the time 
subtraction of all the current detecting signals AID. Although the numerals of the time lag of all 
the current detecting signals AID are detected in the phase contrast primary detecting element 
244, this is only one gestalt as a phase lead delay detection judgment part in the phase contrast 
primary detecting element 244. And the phase lead delay detection judgment part can also adopt 
other things. 245 is a detection time measurement timer which outputs a detection start signal 
to the phase contrast primary detecting element 244 at the same time it starts time 
measurement, and will output a detection terminate signal to the phase contrast primary 
detecting element 244 if measuring time reaches the detection time set up from the outside. 
When 246 measures the detection start time set up by the forced synchronization periodic- 
control part 206 and reaches at detection start time, it is a detection start time measurement 
timer which makes time measurement of the detection time measurement timer 245 start. 
[0139]If a detection start signal is inputted by the detection time measurement timer 245, the 
phase contrast primary detecting element 244 will clear a decision result, and will start the 
judgment by the threshold C1 of absolute value A.I. Artificial Intelligence' of the rate of a 
temporal change which the temporal change operation part 243 outputs. When absolute value A.I. 
Artificial Intelligence' of the rate of a temporal change was less than threshold C1 at this time, it 
judges with the switching timing of a six phase control signal being proper and absolute value A.I. 
Artificial Intelligence' of the rate of a temporal change exceeds the threshold C1, it judges with 
the phase shift having occurred. This decision result is outputted as a phase-difference- 
detection result, when a detection result output demand is carried out by the phase shifting 
amount deciding part 204 or the forced synchronization periodic-control part 206. When a 
detection terminate signal is inputted from the detection time measurement timer 245, the 
above-mentioned threshold decision is suspended. 

[0140]The detection time measurement timer 245 starts time measurement by instructions of 
the detection start time measurement timer 246, when zero crossing point detecting-signal V z is 

inputted from the zero crossing point interval measuring part 202, and it outputs a detection 
start signal to the phase contrast primary detecting element 244. 

[0141]In the drive controlling device of the brushless motor of this embodiment constituted as 
mentioned above, the drive controlling method is explained hereafter. 

[0142]When drive controlling of the brushless motor is carried out in the forced synchronization 
control state or the feedback control state, the voltage or the current wave form of each part 
turns into a waveform as shown in drawing 4 - drawing 6 . 

[0143] Drawing 18 (a) is a figure showing the temporal change of absolute value |dV R1 /dt| of the 

rate of a temporal change of the total current detection voltage in the state where it was in 
agreement in the phase of a six phase control signal, and the phase of rotation of a permanent 
magnet rotor, Drawing 18 (b) is a figure showing the temporal change of absolute value |dV R1 /dt| 

of the rate of a temporal change of the total current detection voltage in the state where the 
phase of the six phase control signal was late for the phase of rotation of a permanent magnet 
rotor, Drawing 1 8 (c) is a figure showing the temporal change of absolute value |dV R1 /dt| of the 

rate of a temporal change of the total current detection voltage in the state where the phase of 
the six phase control signal progressed from the phase of rotation of a permanent magnet rotor. 
[0144]In drawing 18 , the waveform of absolute value |dV R1 /dt| of the rate of a temporal change 

of the total current detection voltage in each state shows one cycle of a before [ commutating 
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point A 1 and the next commutating point A 2 ]. C is a zero crossing point of the induced voltage 
in which phase of U phase, V phase, and W phase. 

[0145]In the state where the phase of a six phase control signal and the phase of rotation of a 
permanent magnet rotor were in agreement, As shown in drawing 1 8 (a), the value of absolute 
value |dV R1 /dt| of the rate of a temporal change of the total current detection voltage to the 

point (point in front of commutating point A 2 ) D in which only time T 5 was from zero crossing 

point [ of induced voltage ] C turns into a value smaller than the threshold 01. 
[0146]In the state where the phase of the six phase control signal was late for the phase of 
rotation of a permanent magnet rotor, As shown in drawing 1 8 (b), the value of absolute value 
|dV R1 /dt| of the rate of a temporal change of the total current detection voltage to the point D 

in front of zero crossing point [ of induced voltage ] C to commutating point A 2 turns into a 

larger value than the threshold 01. And the numerals of the rate of a temporal change serve as a 
positive value at this time. 

[0147]In the state where the phase of the six phase control signal progressed from the phase of 
rotation of a permanent magnet rotor, As shown in drawing 1 8 (c), the value of absolute value 
|dV R1 /dt| of the rate of a temporal change of the total current detection voltage to the point D 

in front of zero crossing point [ of induced voltage ] C to commutating point A 2 turns into a 

larger value than the threshold 01. And the numerals of the rate of a temporal change serve as a 
negative value at this time. 

[0148]Therefore, the delay and progress to the phase of rotation of the permanent magnet rotor 
of the phase of a six phase control signal are detectable by carrying out the threshold decision 
of the value of absolute value |dV R1 /dt| of the rate of a temporal change of the total current 

detection voltage from the point C to the point D with the threshold 01. 

[0149] Drawing 19 is a flow chart showing the operation in the forced synchronization control 
state of the drive controlling device of the brushless motor of Embodiment 3, and drawing 20 is a 
flow chart showing the operation at the time of the phase difference detection of the drive 
controlling device of the brushless motor of Embodiment 3. 

[0150]By the forced synchronization control state by which the input of the commutation control 
section 207 was set as commutation pulse V t2 by the switching control part 209. The forced 

synchronization periodic-control part 206 assumes that forced synchronization cycle T 2 was set 

as T c as an initial state, and phase contrast detection time T 5 is set as alphaT 2 /2 (S100). 

[0151]Here, alpha is a constant and is set as a suitable value in 0.9< alpha<1. 

[0152]First, the forced synchronization periodic-control part 206 sets forced synchronization 

cycle T 2 as the third-hour measurement timer 205, and starts time measurement (S101). At 

least the detection time measurement timer 245 sets up phase reference detection time T 5 

(S102). Time delay T 2 /2 to a detection start are set as the detection start time measurement 

timer 246, and time measurement is started (S103). 

[0153]lt stands by until the detection start time measurement timer 246 amounts to time delay 
T 2 /2 to which measuring time t 6 was set (S104), and when set to t 6 >=T 2 /2, time measurement 

of the detection time measurement timer 245 is started (S105). At this time, the detection time 
measurement timer 245 outputs a detection start signal to the phase contrast primary detecting 
element 244, and the threshold decision of the phase contrast primary detecting element 244 is 
started. 

[0154]Next f it stands by until the third-hour measurement timer 205 reaches forced 
synchronization cycle T £ to which measuring time t £ was set (S106), When it becomes t 2 >=T 2 , 

commutation pulse V t2 is outputted to the commutation control section 207 and the forced 

synchronization periodic-control part 206 (S107). When commutation pulse V t2 is inputted, the 

commutation control section 207 Six phase control signal UH 0 , The phase change of UL Q , VH Q , 
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Vl_ 0 , WH Qf and WL Q is performed, and, thereby, the phase change of driving current i u , i f and i is 
performed (S108). 

[01 55]If commutation pulse V t2 is inputted, the forced synchronization periodic-control part 206, 

When the output requirement of a detection result is given to the phase contrast primary 
detecting element 244, the detection result of the phase contrast of the phase contrast primary 
detecting element 244 is inputted and there is no phase shift (S109), forced synchronization 
cycle J 2 is set as T c (S1 13). On the other hand, when there is a phase shift (S109), while the 

timing of the commutation of a six phase control signal is progressing rather than the proper 
phase, (S1 10), It is set as T 2 =T c +deltaT c (S1 11), and when the timing of the commutation of a 

six phase control signal is behind the proper phase, it is set as (S1 10) T 2 =T c -deItaT c (S1 12). 

[0156]Here, whether the timing of the commutation of a six phase control signal is progressing 
rather than the proper phase or it is behind judge by the positive/negative of the numerals of 
dV R1 /dt. That is, it judges with the timing of the commutation of a six phase control signal being 

behind a proper phase at the time of dV R1 /dt>0, and judges with the timing of the commutation 

of a six phase control signal progressing rather than the proper phase at the time of dV R1 /dt<0. 

[0157]Subsequently, the forced synchronization periodic-control part 206 sets phase contrast 
detection time T 5 as alphaT 2 /2 (S1 14), returns to Step S101, and repeats the same operation as 

the above-mentioned steps S101-S114. 

[0158]Here, the phase contrast primary detecting element 244 performs operation as shown in 
drawing 20 . 

[0159]First, the detection time measurement timer 245 outputs a detection start signal to the 
phase contrast primary detecting element 244 by the input of zero crossing point detecting- 
signal V z , or instructions of the detection start time measurement timer 246 (S120), and starts 

time measurement (S121). 

[0160]Next, by calculating the absolute value of the time subtraction of all the current detecting 
signals AID memorized by the current value storage parts store 242, the temporal change 
operation part 243 calculates absolute value A.I. Artificial Intelligence' of the rate of a temporal 
change of a total current detecting value, and outputs it to the phase contrast primary detecting 
element 244 (S122). It judges with the timing of the commutation of a six phase control signal 
having carried out the phase shift of the temporal change operation part 243 from proper timing, 
when absolute value A.I. Artificial Intelligence' of the rate of a temporal change which the 
temporal change operation part 243 outputs was set to A.I. Artificial Intelligence'^ 1 as 
compared with the threshold C1 (S123). At this time, the numerals of the rate of a temporal 
change are seen collectively, if this is positive, it judges with the timing of the commutation of a 
six phase control signal being behind a proper phase, and if this is negative, the timing of the 
commutation of a six phase control signal judges with progressing rather than the proper phase. 
[0161]Operation of above-mentioned step S122 and S123 is repeated until measuring time t 5 of 

the detection time measurement timer 245 turns into more than phase contrast detection time 
T 5 (S124). 

[0162]When it comes to t 5 >=T 5 , the detection time measurement timer 245 outputs a detection 

terminate signal to the phase contrast primary detecting element 244, and the phase contrast 
primary detecting element 244 will suspend the detecting operation of a phase shift, if a 
detection terminate signal is inputted (S125). 

[0163]Then, if it stands by until the phase contrast primary detecting element 244 has a demand 
of a detection result from the phase shifting amount deciding part 204 or the forced 
synchronization periodic-control part 206 (S126), and there is a demand of a detection result, 
The detection result of the above-mentioned phase shift is outputted to the phase shifting 
amount deciding part 204 or the forced synchronization periodic-control part 206 (S127). 
[0164]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by the above operations, When the phase of the six phase control signal is progressing, 
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the time (forced synchronization cycle T 2 ) to the next phase change is extended, Since the time 

(forced synchronization cycle T 2 ) to the next phase change is shortened when the phase of the 

six phase control signal is behind, the timing of a phase change of the following six phase control 
signal is amended by more proper timing. 

[0165]Next, the operation in the case of performing feedback control is explained. 
[01 66] Drawing 21 is a flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 3. Here, the case where carry out a 
phase shift about 30 degrees from the zero crossing point of induced voltage as an example, and 
the phase change of a six phase control signal is performed is explained. In a hood back control 
state, it is assumed that the commutation control section 207 is set as the state of becoming 
commutation pulse V tl about the input of the commutation control section 207. 

[0167]First, immediately after performing the phase change of a six phase control signal, the 
phase shifting amount deciding part 204 requires a phase-difference-detection result of the 
phase contrast primary detecting element 244, and obtains the phase-difference-detection 
result inputted from the phase contrast primary detecting element 244 (S130). The detecting 
operation of the phase shift of the phase contrast primary detecting element 230 was already 
explained. At this time, front zero crossing point time interval T z is memorized by the phase 

shifting amount deciding part 204. 

[0168]Next, when it is the judgment that there is no phase shift (S131), phase shift time Tj is 

set to T z /2, and it is set as the second-hour measurement timer 203 (S135). When there is a 

phase shift as a result of the judgment inputted from the phase contrast primary detecting 
element 244 (S131), When it is the judgment that the phase is progressing, (S132) and the phase 
shifting amount deciding part 204 make phase shift time T 1 =T z /2+deltaT z , and set it as the 

second-hour measurement timer 203 (S133), When it is the judgment that the phase is behind, 
(S132) and the phase shifting amount deciding part 204 are set as the second-hour 
measurement timer 203 by making phase shift time into T^T^-delta^ (S134). 

[0169]The phase shifting amount deciding part 204 sets phase contrast detection time T 5 as 

alphaT 1 (0.9< alpha<1), and at least the detection time measurement timer 245 sets up phase 

reference detection time T 5 (S136). 

[0170]Next, the zero crossing point interval measuring part 202 stands by until the zero crossing 
point extraction part 201 detects the zero crossing point of induced voltage (S137). The zero 
crossing point extraction part 201 detects the zero crossing point of induced voltage in which 
phase of U phase, V phase, and W phase, When it is outputted any of zero crossing point 
detecting-signal V m , V V1 , and V W1 they are (S137), waveform synthesis Boolean part 202a 

outputs zero crossing point detecting-signal V z to the first-hour measurement timer 202b. At 

this time, the first-hour measurement timer 202b outputs the present time measurement value 
T z to the phase shifting amount deciding part 204, and clears a timer value, carries out the new 

start of the time measurement, and starts the detection time measurement timer 245 (S138). 
The phase shifting amount deciding part 204 is updated to the value of T z into which the value 

of T z was inputted. The phase shifting amount deciding part 204 sets phase shift time T 1 as the 

second-hour measurement timer 203, and starts time measurement of the second-hour 
measurement timer 203 (S139). 

[0171]Next, if it stands by until measuring time t 2 reaches phase shift time T 1 set [ above- 
mentioned ] up (S140), and measuring time t 2 exceeds phase shift time T v the second-hour 
measurement timer 203, Commutation pulse V t1 is outputted to the commutation control section 

207 (S141). The commutation control section 207 will perform the phase change of the six phase 
control signal UH, UL, VH, VL, WH, and WL, if commutation pulse V +1 is inputted (S142). The 
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following returns to Step S130 and repeats operation of the above-mentioned steps S130-S142. 
[0172]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by the above operations, When the phase of the six phase control signal is progressing, 
the time (phase shift time Tj) to the next phase change is extended, and when the phase of the 

six phase control signal is behind, the time (phase shift time T^) to the next phase change is 

shortened. Thereby, the timing of a phase change of the following six phase control signal is 
amended by more proper timing. 

[01 73](Embodiment 4) Drawing 22 is a block diagram showing the equipment configuration of the 
drive controlling device of the brushless motor of the embodiment of the invention 4. 
[0174]In drawing 22 , a stator, and 102u, 102v and 102w 101 A stator winding, 103 a permanent 
magnet rotor and 104 a drive circuit, and 105-1 10 Commutator elements, A freewheeling diode 
and 117 1 1 1-1 1 6 A driving source, A bypass capacitor, and 1 1 9U and 1 1 9L 118 Neutral potential 
generation resistance, A zero crossing point primary detecting element, and 120u, 120v and 120w 
120 A comparator, A control section and Rj 121 All the current value detection resistance, UH, 

UL, VH, A six phase control signal and V N VL, WH, and WL Neutral potential, Vy, As for V v and 

V w , driving current, U, V, W, and O are terminals, and a zero crossing point detecting signal, i u , i y , 

and i w of these are [ terminal voltage, V UQ , V VQ and V WQ ] the same as that of drawing 1 . 

[0175]AII the current average detector circuits which 250 detects the average value of both- 
ends voltage (total current value detection voltage) V R1 of all the current sensing resistor R^ 

and output average current detecting-signal A.I. Artificial Intelligence 1 to the control section 
121, All the current exchange average detecting circuits which 250a and 250b detect the 
differential amplifier, and 251 detects the average value of the alternating current component of 
all the current value detection voltage V R1 , and output alternating component average current 

detecting-signal A.I. Artificial Intelligence2 to the control section 121, As for 251a and 251b, a 
capacitor, D 1 - D 4 of the differential amplifier, R 2 - R 7 , R 9 - R 15 are diodes a resistor, and C1- 

C9. It can replace with detecting average current and a current effective value can also be made 
to output by all the current average detector circuits 250. 

[0176]The electric capacity of C2 is set as several picofarad, and the electric capacity of the 
capacitor C1 is set as the sufficiently bigger value than the electric capacity of the capacitor C2. 

[0177]The resistance of each resistor is R 9 =R 11 =R 12 =R 14 =2R 13- The electric capacity of the 
capacitor C2 shall be about 10 micro F. 

[01 78]AII the current average detector circuits 250 consist of the differential amplifier 250a, 
inversed amplification which comprised resistor R 1 - R 4 , and inversed amplification which 

comprised the differential amplifier 250b, resistor R 5 - R ? , and the capacitor C1. 

[0179]The capacitor C9 is a capacitor for AC couplings, and inputs only a volts alternating 
current into all the current exchange average detecting circuits 251. All the current exchange 
average detecting circuits 251 perform half-wave rectification with the first amplifier 251a, when 
voltage V IN of a negative-electrode side input terminal is positive, they output negative voltage, 

and an output is set to 0 when V JN is negative. When negative voltage is inputted from the 

amplifier 251a, the amplifier 251b reverses polarity, outputs positive voltage, when the voltage 
from the amplifier 251a is 0, turns into inverting amplifier which is 1 time as many profits, and 
outputs positive voltage. Since the capacitor C2 is about 10 micro F, output A.I. Artificial 
Intelligence2 becomes the time quadrature of the inputted voltage. 

[0180] Drawing 23 is a figure showing the functional block of the control section of drawing 22 . 
[0181]In drawing 23 , 121 a control section and 201 a zero crossing point extraction part and 202 
A zero crossing point interval measuring part, 202a waveform synthesis Boolean part and 202b 
the first-hour measurement timer and 203 The second-hour measurement timer, 204 a phase 
shifting amount deciding part and 205 the third-hour measurement timer and 206 A forced 
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synchronization periodic-control part, 207 a commutation control section and 208 a driving base 
signal buffer part and 209 A switching control part, V UQ , V VQ , V wo , V u1f V V1 , V W1 , and V z A zero 

crossing point detecting signal, UH, UL, VH, VL, WH, WL, UH Q , UL Q , As for VH Q , VL Q , WH Q , and 

WL Q , a zero crossing point time interval, V t1 , and V t2 are commutation pulses, and a six phase 

control signal and T z of these are the same as that of drawing 2 . 

[0182]The A/D conversion part which 252 changes into a digital value average current 
detecting-signal A.I. Artificial Intelligence! inputted from all the current average detector circuits 
250, and is outputted, The A/D conversion part which 253 changes into a digital value alternating 
component average current detecting-signal A.I. Artificial Intelligence2 inputted from all the 
current exchange average detecting circuits 251, and is outputted, The rate operation part of a 
current ratio which 254 calculates the ratios (alternating current component ratio) A.I. Artificial 
Intelligence2/A.I. Artificial Intelligencel of digital-value-ized alternating component average 
current detecting-signal A.I. Artificial Intelligence2 which is inputted from average current 
detecting-signal A.I. Artificial Intelligence! which is inputted from the A/D conversion part 252, 
and which was digital-value-ized, and the A/D conversion part 253, and is outputted, 255 is a 
phase reference primary detecting element to the extent that the phase lag or the phase lead lag 
network of switching timing of a six phase control signal is detected by comparing A.I. Artificial 
Intelligencel with the threshold D2, while comparing with the threshold D1 the alternating 
current component ratios A.I. Artificial Intelligence2/A.I. Artificial Intelligencel inputted from the 
rate operation part 254 of a current ratio. Even when A.I. Artificial Intelligencel is made into a 
current effective value, it is completely the same. By comparing A.I. Artificial Intelligencel with 
the threshold D2, it is only one gestalt to detect the phase lag or the phase lead lag network of 
switching timing of a six phase control signal, and the phase lead delay detection judgment part 
can also adopt other things. 

[0183]In the drive controlling device of the brushless motor of this embodiment constituted as 
mentioned above, the drive controlling method is explained hereafter. 

[0184]When drive controlling of the brushless motor is carried out in the forced synchronization 
control state or the feedback control state, the voltage or the current wave form of each part 
turns into a waveform as shown in drawing 4 - drawing 6 . 

[0185] Drawing 24 (a) is a figure showing the alternating current component ratios A.I. Artificial 
Intelligence2/A.I. Artificial Intelligence! in the state where it was in agreement in the phase of a 
six phase control signal, and the phase of rotation of a permanent magnet rotor, and the size of 
average current detecting-signal A.I. Artificial Intelligencel, Drawing 24 (b) is a figure showing 
the alternating current component ratios A.I. Artificial Intelligence2/A.L Artificial Intelligencel in 
the state where the phase of the six phase control signal was late for the phase of rotation of a 
permanent magnet rotor, and the size of average current detecting-signal A.I. Artificial 
Intelligencel, Drawing 24 (c) is a figure showing the alternating current component ratios A.I. 
Artificial Intelligence2/A.I. Artificial Intelligence! in the state where the phase of the six phase 
control signal progressed from the phase of rotation of a permanent magnet rotor, and the size 
of average current detecting-signal A.I. Artificial Intelligence!. 

[0186] Drawing 24 (a) As shown in - (c), in the state where the phase of a six phase control 
signal and the phase of rotation of a permanent magnet rotor were in agreement, the alternating 
current component ratios A.I. Artificial Intelligence2/A.I. Artificial Intelligencel serve as the 
smallest value, If the phase of a six phase control signal is late for the phase of rotation of a 
permanent magnet rotor or progresses, the alternating current component ratios A.I. Artificial 
Intelligence2/A.I. Artificial Intelligencel will increase. 

[0187]Therefore, the justice to the phase of rotation of the permanent magnet rotor of the 
phase of a six phase control signal is detectable by carrying out the threshold decision of the 
alternating current component ratios A.I. Artificial Intelligence2/A.I. Artificial Intelligence! by the 
maximum ratio Dl. 

[0188]Similarly the existence of the existence of delay to the phase of rotation of the permanent 
magnet rotor of a six phase control signal is detectable by carrying out the threshold decision of 
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the size of average current detecting-signal A.I. Artificial Intelligence! with the upper limit 

voltage D2. That is, it is shown that the phase of a six phase control signal will be behind the 

phase of rotation of a permanent magnet rotor if A.I. Artificial Intelligencel is larger than D2, and 

if A.I. Artificial Intelligence! is smaller than D2, the phase of a six phase control signal shows 

that it is progressing from the phase of rotation of a permanent magnet rotor. 

[01 89] Drawing 25 is a flow chart showing the operation in the forced synchronization control 

state of the drive controlling device of the brushless motor of Embodiment 4. 

[01 90]In the forced synchronization control state by which the input of the commutation control 

section 207 was set as commutation pulse V t2 by the switching control part 209, the forced 

synchronization periodic-control part 206 assumes that forced synchronization cycle T 2 is set 

as T c as an initial state (S150). 

[0191]First, the forced synchronization periodic-control part 206 sets forced synchronization 
cycle T 2 as the third-hour measurement timer 205, and starts time measurement (S151). 

[0192]Next, it stands by until the third-hour measurement timer 205 reaches forced 
synchronization cycle T £ to which measuring time t 2 was set (S152), When it becomes t 2 >=T 2 , 

commutation pulse V t2 is outputted to the commutation control section 207 and the forced 

synchronization periodic-control part 206 (S153). When commutation pulse V t2 is inputted, the 

commutation control section 207 Six phase control signal UH Q , The phase change of UL Q , VH Q , 

Vl_ 0 , WH 0 , and WL Q is performed, and, thereby, the phase change of driving current i y , i v , and i is 

performed (S154). 

[0193]The forced synchronization periodic-control part 206 sets forced synchronization cycle T 2 

as T c , when commutation pulse V t2 is inputted, the detection result of the phase contrast of the 

phase contrast primary detecting element 255 is inputted and there is no phase shift (S155) 
(S159). On the other hand, when there is a phase shift (S155), while the timing of the 
commutation of a six phase control signal is progressing rather than the proper phase, (S156), It 
is set as T 2 =T c +deltaT c (S157), and when the timing of the commutation of a six phase control 

signal is behind the proper phase, it is set as (S155) T 2 =T c ~deltaT c (S158). 

[0194]When the ratios of average current detecting-signal A.I. Artificial Intelligencel and 
alternating component average current detecting-signal A.I. Artificial Intelligence2 are A.I. 
Artificial Intelligence2/A.I. Artificial Intelligencel >D1 here, The timing of the commutation of a six 
phase control signal judges with it being unsuitable positive, and In that case. When the size of 
A.I. Artificial Intelligence! is larger than a certain threshold D2, it judges with the timing of the 
commutation of a six phase control signal being behind a proper phase, and in being smaller than 
a certain threshold D2, the timing of the commutation of a six phase control signal judges with 
progressing rather than the proper phase. 

[0195]Subsequently, it returns to Step S151 and the same operation as the above is repeated. 
[01 96] When a six phase control signal is switched to a certain phase and a phase shift is 
detected by the above operations, When the phase of the six phase control signal is progressing, 
the time (forced synchronization cycle T 2 ) to the next phase change is extended, Since the time 

(forced synchronization cycle T 2 ) to the next phase change is shortened when the phase of the 

six phase control signal is behind, the timing of a phase change of the following six phase control 
signal is amended by more proper timing. 

[0197]Next, the operation in the case of performing feedback control is explained. 
[0!98] Drawing 26 is a flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 4. Here, the case where carry out a 
phase shift about 30 degrees from the zero crossing point of induced voltage as an example, and 
the phase change of a six phase control signal is performed is explained. In a hood back control 
state, it is assumed that the commutation control section 207 is set as the state of becoming 
commutation pulse V t1 about the input of the commutation control section 207. 



http://www4jpdl.inpit.gojp/cgi-bin/to 2009/01/21 



JP,2000-236690,A [DETAILED DESCRIPTION] 



25/32 ^— V 



[0199]First, the zero crossing point interval measuring part 202 stands by until the zero crossing 
point extraction part 201 detects the zero crossing point of induced voltage (S161). The zero 
crossing point extraction part 201 detects the zero crossing point of induced voltage in which 
phase of U phase, V phase, and W phase, When it is outputted any of zero crossing point 
detecting-signal V V1 , and V W1 they are (S161), waveform synthesis Boolean part 202a 

outputs zero crossing point detecting-signal V z to the first-hour measurement timer 202b and 

the second-hour measurement timer 203. At this time, the first-hour measurement timer 202b 
outputs the present time measurement value T z to the phase shifting amount deciding part 204, 

and clears a timer value and carries out the new start of the time measurement (S162). 
[0200]Next, the phase shifting amount deciding part 204 detects the decision result inputted 
from the phase contrast primary detecting element 255, when it is the judgment that there is no 
phase shift (S163), sets phase shift time T 1 to T z /2, and sets it as the second-hour 

measurement timer 203 (S167). When there is a phase shift as a result of the judgment inputted 
from the phase contrast primary detecting element 255 (S163), When it is the judgment that the 
phase is progressing, (S164) and the phase shifting amount deciding part 204 make phase shift 
time T^T-^+deltaT^ and set it as the second-hour measurement timer 203 (S165), When it is 

the judgment that the phase is behind, (S164) and the phase shifting amount deciding part 204 
are set as the second-hour measurement timer 203 by making phase shift time into T^=T z /2- 

deltaT z (S166). 

[0201 ]The judgment of whether it is progressing rather than timing with a proper phase of a six 
phase control signal, and whether to be behind here, It is carried out by the same method as the 
case of Step S156 (however, since the current which flows into a brushless motor with the load 
of a brushless motor, etc. changes, the threshold D1 and the value of D2 differ from the case of 
Step S156). 

[0202]Next, the phase shifting amount deciding part 204 clears timer value t 2 of the second-hour 

measurement timer 203, and carries out the new start of the time measurement (S168). 
[0203]Subsequently, if it stands by until measuring time t 2 reaches phase shift time T 1 set 

[ above-mentioned ] up (S169), and measuring time t 2 exceeds phase shift time T^ the second- 
hour measurement timer 203, Commutation pulse V t1 is outputted to the commutation control 

section 207 (S170). The commutation control section 207 will perform the phase change of the 
six phase control signal UH, UL, VH, VL, WH, and WL, if commutation pulse V t1 is inputted 

(S171). The following returns to Step S161 and repeats operation of the above-mentioned steps 
S161-S171. 

[0204] When a six phase control signal is switched to a certain phase and a phase shift is 
detected by such operation, When the phase of the six phase control signal is progressing, the 
time (phase shift time T^ to the next phase change is extended, Since the time (phase shift time 

T-j) to the next phase change is shortened when the phase of the six phase control signal is 

behind, the timing of a phase change of the following six phase control signal is amended by more 
proper timing. 

[0205](Embodiment 5) Drawing 27 is a block diagram showing the equipment configuration of the 
drive controlling device of the brushless motor of the embodiment of the invention 5. 
[0206]In drawing 27 , a stator, and 102u, 102v and 102w 101 A stator winding, 103 a permanent 
magnet rotor and 104 a drive circuit, and 105-1 10 Commutator elements, A freewheeling diode 
and 117 111-116 A driving source, A bypass capacitor, and 119U and 119L 118 Neutral potential 
generation resistance, A zero crossing point primary detecting element, and 120u, 120v and 120w 
120 A comparator, A control section, UH, UL, VH, VL, WH, and WL 121 A six phase control 
signal, Neutral potential, Vy, V v , and V w V N Terminal voltage, As for V UQ , V VQ , and V WQ , driving 

current, U, V, W, and O are terminals, and these of a zero crossing point detecting signal, i , i f 
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and i w are the same as that of drawing 16 . 

[0207]The phase current detection resistance of U phase by which one end was connected to 
the emitter terminal of the commutator elements 108 as for Ry, and the other end was 

grounded, R v is the phase current detection resistance of V phase by which one end was 

connected to the emitter terminal of the commutator elements 1 09, and the other end was 
grounded, and the phase current detection resistance of W phase by which one end was 
connected to the emitter terminal of the commutator elements 1 10 as for R w , and the other end 

was grounded. The thing of the same resistance is all of phase current detection resistance Ry, 

R v , and R w used. 240u, 240v, and 240w are amplifier, and, respectively Phase current detection 

resistance Ry, All the current detecting signals AIU which amplified R v , terminal voltage (phase 

current detection voltage) V RU concerning the both ends of R w , V RV , and V RW> AIV, and AIW are 

outputted to the control section 121. The differential amplifier, 204bu, 240bv, 240bw, 204cu, 
240cv, and 240cw of 240au, 240av, and 240aw are resistors. 

[0208]In this embodiment, the plus side input terminal of the phase shifting amount deciding part 
204a is connected at the node of phase current detection resistance R u and the emitter 

terminal of the commutator elements 108. 

[0209]By this composition, the phase shifting amount deciding parts 204u, 204v, and 204w can 
detect the phase current of U phase which flows through the commutator elements 108, 109, 
and 1 10, respectively, V phase, and W phase. 

[0210] Drawing 28 is a figure showing the functional block of the control section of drawing 27 . 
[021 1]In drawing 28 , 121 a control section and 201 a zero crossing point extraction part and 202 
A zero crossing point interval measuring part, 202a waveform synthesis Boolean part and 202b 
the first-hour measurement timer and 203 The second-hour measurement timer, 204 a phase 
shifting amount deciding part and 205 the third-hour measurement timer and 206 A forced 
synchronization periodic-control part, 207 a commutation control section and 208 a driving base 
signal buffer part and 209 A switching control part, V uo , V VQ , V WQ , V^, V V1 , V W1 , and V z A zero 

crossing point detecting signal, UH f UL, VH, VL, WH, WL, UH Q , UL Q , As for VH Q , VL Q , WH Q , and 

WLq, a zero crossing point time interval, V tl , and V t2 are commutation pulses, and a six phase 

control signal and T z of these are the same as that of drawing 2 . 

[0212]The phase current detecting signal AIU into which 241 u, 241 v, and 241 w are inputted from 
the amplifier 240, The A/D conversion part which changes AIVAIW into digital value AIDU, AIDV, 
and AIDW, and outputs it, The phase current detecting signal AIDU with which 242 is outputted 
from the A/D conversion parts 241 u, 241 v, and 241 w. The current value storage parts store 
which consists of a shift register which memorizes AIDV and AIDW, The phase current detecting 
signal AIDU with which 243 was memorized by the current value storage parts store 242. By 
calculating the absolute value of the time subtraction of AIDV and AIDW, absolute value AIU' of 
the rate of a temporal change of a phase current detected value, AIV', the temporal change 
operation part which outputs the numerals of the time subtraction of a phase current detecting 
signal while calculating AIW\ 244 is a phase reference primary detecting element to the extent 
that it judges and combines whether the switching timing of a six phase control signal is proper 
as compared with the threshold E1 in absolute value AIU' of the rate of a temporal change which 
the temporal change operation part 243 outputs, and the thing selected among AIV and AIW' and 
detects the numerals of the time subtraction of a phase current detecting signal. 245 is a 
detection time measurement timer which outputs a detection start signal to the phase contrast 
primary detecting element 244 at the same time it starts time measurement, and will output a 
detection terminate signal to the phase contrast primary detecting element 244 if measuring 
time reaches the detection time set up from the outside. 

[0213]If a detection start signal is inputted by the detection time measurement timer 245 or the 
forced synchronization periodic-control part 206, the phase contrast primary detecting element 
244, A decision result is cleared and the judgment by the threshold E1 is started to absolute 
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value AIU' of the rate of a temporal change which the temporal change operation part 243 
outputs, and any of AIV 1 and AIW' or the selected thing. If absolute value AIU' of the rate of a 
temporal change, and any of AIV and AIW' or the selected thing is less than threshold E1 at this 
time, When it judges with the switching timing of a six phase control signal being proper and 
absolute value AIU' of the rate of a temporal change, and any of AIV and AIW' or the selected 
thing exceeds the threshold E1, it judges with the phase shift having occurred. It combines and 
the numerals of the time subtraction of each phase current detecting signal are referred to, 
when it is positive, it is judged with the switching timing of a six phase control signal being behind 
proper timing, and when it is negative, it judges that the switching timing of a six phase control 
signal is progressing rather than proper timing. This decision result is outputted as a phase- 
difference-detection result, when a detection result output demand is carried out by the phase 
shifting amount deciding part 204 or the forced synchronization periodic-control part 206. When 
a detection terminate signal is inputted from the detection time measurement timer 245, or when 
zero crossing point detecting-signal V z is inputted by waveform synthesis Boolean part 202a, 

the above-mentioned threshold decision is suspended. 

[0214]The detection time measurement timer 245 starts time measurement by instructions of 
the forced synchronization periodic-control part 206, and outputs a detection start signal to the 
phase contrast primary detecting element 244. 

[0215]In the drive controlling device of the brushless motor of this embodiment constituted as 
mentioned above, the drive controlling method is explained hereafter. 

[0216j Drawing 29 is a figure showing the voltage waveform of each part of drawing 27 , and 
drawing 30 is a figure showing the relation between the phase shift of a six phase control signal, 
and a phase current waveform. 

[0217]In drawing 29 , (a) - (f) is the six phase control signal UH, UL, VH, VL, WH, and WL, and (g) 
- (i), Phase current [ switching timing / of a six phase control signal / as opposed to / 
respectively / rotation of the permanent magnet rotor 103 ] detection voltage [ in the case of 
being proper ] V RU , Express the waveform of V RV and V RW and 0) expresses the waveform of 

phase current detection voltage V RU when the switching timing of a six phase control signal is 

late for a proper phase to rotation of the permanent magnet rotor 1 03, (k) expresses the 
waveform of phase current detection voltage V RU when the switching timing of a six phase 

control signal progresses rather than a proper phase to rotation of the permanent magnet rotor 
103. 

[0218]In drawing 30 , (a) expresses the waveform of phase current detection voltage V R(J (or V RV 

or V RW ) when the switching timing of a six phase control signal is late for a proper phase to 

rotation of the permanent magnet rotor 103, (b) is a figure showing the relation between the 
absolute value of the wave-like rate of a temporal change of (a), and the threshold E1, (c) 
expresses the waveform of phase current detection voltage V R(J (or V RV or V RW ) when the 

switching timing of a six phase control signal progresses rather than a proper phase to rotation 
of the permanent magnet rotor 103, (d) is a figure showing the relation between the absolute 
value of the wave-like rate of a temporal change of (c), and the threshold E1, (e) expresses the 
waveform of phase current [ switching timing / of a six phase control signal ] detection voltage 
[ in the case of being proper ] V RU (or V RV or V RW ) to rotation of the permanent magnet rotor 

1 03, (f) is a figure showing the relation between the absolute value of the wave-like rate of a 
temporal change of (e), and the threshold E1. 

[0219]As shown in drawing 29 (g) - (i), the timing of the commutation of the six phase control 
signal UH, UL, VH, VL, WH, and WL does not flow into the "off" period of the commutator 
elements 108, 109, and 110 through the phase current of U phase, V phase, and W phase to 
rotation of the permanent magnet rotor 1 03, when proper. When the phase is behind proper 
timing in the timing of the commutation of the six phase control signal UH, UL, VH, VL, WH, and 
WL to rotation of the permanent magnet rotor 103, or when progressing to it, Until the 
commutator elements 108, 109, and 110 are turned on from immediately after the commutator 
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elements 105 and 106 and OFF of 107 (section P1), as shown in drawing 29 G) and (k), The 
current of an opposite direction flows through the freewheeling diodes 114, 115, and 1 16, and the 
voltage of an opposite direction occurs in the waveform of phase current detection voltage V RU , 

V RV , and V RW . The absolute value of the wave-like rate of a temporal change of phase current 

detection voltage V RU (or V RV or V RW ) in this section P1 Therefore, drawing 30 (b), It came to 

be shown in (d) and (f), and a phase shift can be detected because this wave-like rate of a 
temporal change carries out the threshold decision of the absolute value with the fixed threshold 
E1. 

[0220] Drawing 31 and drawing 32 are the flow charts showing the operation in the forced 
synchronization control state of the drive controlling device of the brushless motor of 
Embodiment 5. 

[0221]By the forced synchronization control state by which the input of the commutation control 
section 207 was set as commutation pulse V t2 by the switching control part 209. The forced 

synchronization periodic-control part 206 assumes that forced synchronization cycle T 2 was set 

as T c as an initial state, and phase contrast detection time T 5 is set as T 2 /2 (S181). 

[0222] First, the forced synchronization periodic-control part 206 sets forced synchronization 
cycle T 2 as the third-hour measurement timer 205, and starts time measurement (S182). At 

least the detection time measurement timer 245 sets up phase reference detection time T 5 

(S183). 

[0223]Next, it stands by until the third-hour measurement timer 205 reaches forced 
synchronization cycle T 2 to which measuring time t 2 was set (S184), When it becomes t 2 >=T 2 , 

commutation pulse V t2 is outputted to the commutation control section 207 and the forced 

synchronization periodic-control part 206 (S185). When commutation pulse V t2 is inputted, the 

commutation control section 207 Six phase control signal UH 0 , The phase change of UL Q , VH Q , 

VL Q , WH q , and WL Q is performed, and, thereby, the phase change of driving current i u , i y , and i is 

performed (S186). 

[0224]The forced synchronization periodic-control part 206 will start time measurement of the 
detection time measurement timer 245, if commutation pulse V t2 is inputted (S187). 

[0225]At this time, when (a) six phase control signal UH changes from a HIGH state to a LOW 
state, (S188), The detection time measurement timer 245 outputs U phase detection start signal 
to the phase contrast primary detecting element 244, and the phase contrast primary detecting 
element 244 starts the code judging explained by the threshold decision and Embodiment 3 of 
phase current detection voltage V RU of absolute value AIU\ and the same code judging (S189). 

[ of U phase ] [ of the rate of a temporal change ] 

[0226]When the six phase control signal VH changes from a HIGH state to a LOW state, (b) 
(S190), The detection time measurement timer 245 outputs V phase detection start signal to the 
phase contrast primary detecting element 244, and the phase contrast primary detecting 
element 244 starts the threshold decision and code judging of phase current detection voltage 
V RV of absolute value AIV (S1 91). [ of V phase ] [ of the rate of a temporal change ] 

[0227]When the six phase control signal WH changes from a HIGH state to a LOW state, (c) 
(S192), The detection time measurement timer 245 outputs W phase detection start signal to the 
phase contrast primary detecting element 244, and the phase contrast primary detecting 
element 244 starts the threshold decision and code judging of phase current detection voltage 
V RW of absolute value AIW' (S1 93). [ of W phase ] [ of the rate of a temporal change ] 

[0228]After the forced synchronization periodic-control part's 206 setting up forced 
synchronization cycle T 2 at T c in other than above-mentioned (a) - (c) (S200) and setting phase 

contrast detection time T 5 as T £ /2 (S201), it returns to Step S182. 

[0229]The above (a) When in - (c) the detection time measurement timer 245 stands by until 
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measuring time t 5 turned into more than T 5 (S194) and it becomes it with t 5 >=T 5 , after operating 

above-mentioned (a) - (c), Outputting a detection terminate signal to the phase contrast primary 
detecting element 244 and the forced synchronization periodic-control part 206, in response, the 
phase contrast primary detecting element 244 ends detection of the absolute value of the rate 
of a temporal change of phase current detection voltage (S195). 

[0230]If a detection terminate signal is inputted from the detection time measurement timer 245, 
the forced synchronization periodic-control part 206, If a detection result output demand is 
given to the phase contrast primary detecting element 244 and there is no phase shift as a 
result (S196), forced synchronization cycle T £ being set as T Q (S200), and, When the phase is 

progressing, (S197) forced-synchronization cycle T 9 is set as T +deltaT (S198), and when the 

c- c c 

phase is behind, (S197) forced-synchronization cycle T 2 is set as T Q -deltaT c (S199). 
Subsequently, after setting phase contrast detection time T 5 as T £ /2 (S201), it returns to Step 
S182. 

[0231]Here, when judged with whether there is any phase shift judging by whether the absolute 
value of the rate of a temporal change of the phase current is larger than E1, and having a phase 
shift, it is judged whether the phase is progressing by the positive/negative of the numerals of 
said rate of a temporal change, or it is behind. That is, when the numerals of said rate of a 
temporal change are positive, it judges with the phase being behind, and in being negative, it 
judges with the phase progressing. 

[0232] Hereafter, the same operation as the above-mentioned steps S182-S201 is repeated. 
[0233]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by the above operations, When the phase of the six phase control signal is progressing, 
the time (forced synchronization cycle T 2 ) to the next phase change is extended, Since the time 

(forced synchronization cycle T 2 ) to the next phase change is shortened when the phase of the 

six phase control signal is behind, the timing of a phase change of the following six phase control 
signal is amended by more proper timing. 

[0234] Next, the operation in the case of performing feedback control is explained. 
[0235] Drawing 33 and drawing 34 are the flow charts showing the operation in the feedback 
control state of the drive controlling device of the brushless motor of Embodiment 5. Here, the 
case where carry out a phase shift about 30 degrees from the zero crossing point of induced 
voltage as an example, and the phase change of a six phase control signal is performed is 
explained. In a hood back control state, it is assumed that the commutation control section 207 
is set as the state of becoming commutation pulse V t1 about the input of the commutation 

control section 207. 

[0236]Immediately after performing the phase change of a six phase control signal, the phase 
shifting amount deciding part 204, When the six phase control signal UH changes from a HIGH 
state to a LOW state, (a) (S210), The phase shifting amount deciding part 204 outputs U phase 
detection start signal to the phase contrast primary detecting element 244, and the phase 
contrast primary detecting element 244 starts the threshold decision and code judging of phase 
current detection voltage V RU of absolute value AIU' (S21 1). [ of U phase ] [ of the rate of a 
temporal change ] 

[0237]When the six phase control signal VH changes from a HIGH state to a LOW state, (b) 
(S212), The phase shifting amount deciding part 204 outputs V phase detection start signal to 
the phase contrast primary detecting element 244, and the phase contrast primary detecting 
element 244 starts the threshold decision and code judging of phase current detection voltage 
V RV of absolute value AIV (S213). [ of V phase ] [ of the rate of a temporal change ] 

[0238]When the six phase control signal WH changes from a HIGH state to a LOW state, (c) 
(S214), The phase shifting amount deciding part 204 outputs W phase detection start signal to 
the phase contrast primary detecting element 244, and the phase contrast primary detecting 
element 244 starts the threshold decision and code judging of phase current detection voltage 
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V RW of absolute value AIW (S215). [ of W phase ] [ of the rate of a temporal change ] 

[0239]The above (a) In - (c), after operating above-mentioned (a) - (c), the phase contrast 
primary detecting element 244 continues the threshold decision and code judging of an absolute 
value of phase current detection voltage until zero crossing point detecting-signal V z is inputted 

from waveform synthesis Boolean part 202a (S216). [ of the rate of a temporal change ] 
[0240]In which phase of U phase, V phase, and W phase waveform synthesis Boolean part 202a, 
If the zero crossing point of induced voltage is detected, while outputting zero crossing point 
detecting-signal V z to the phase contrast primary detecting element 244 and the first-hour 

measurement timer 202b, After the first-hour measurement timer 202b outputs zero crossing 
point time interval T z to the phase shifting amount deciding part 204 and clears a timer, the new 

start of it is carried out. 

[0241 ]The phase contrast primary detecting element 244 will end the threshold decision and 
code judging of an absolute value of phase current detection voltage, if zero crossing point 
detecting-signal V z is inputted (S216). [ of the rate of a temporal change ] 

[0242]lf zero crossing point time interval T z is inputted from the zero crossing point interval 

measuring part 202, the phase shifting amount deciding part 204, If a detection result output 
demand is given to the phase contrast primary detecting element 244 and there is no phase shift 
as a result (S218), Phase shift time T 1 is set as T z /2 (S222), When the phase is progressing, 

(S219) forced-synchronization cycle T 1 is set as T z /2+deltaT z (S220), and when the phase is 

behind, (S219) forced-synchronization cycle T 1 is set as T z /2-deltaT z (S221). 

[0243]The judgment of whether it is progressing rather than timing with a proper phase of a six 
phase control signal, and whether to be behind here, It is carried out by the same method as the 
case of Step S197 (however, since the current which flows into a brushless motor with the load 
of a brushless motor, etc. changes, the value of the threshold E1 differs from the case of Step 
S197). 

[0244]In other than above-mentioned (a) - (c), waveform synthesis Boolean part 202a, If the 
zero crossing point of induced voltage is detected in which phase of U phase, V phase, and W 
phase, while outputting zero crossing point detecting-signal V z to the phase contrast primary 

detecting element 244 and the first-hour measurement timer 202b, After the first-hour 
measurement timer 202b outputs zero crossing point time interval T z to the phase shifting 

amount deciding part 204 and clears a timer, the new start of it is carried out (S223). The phase 
shifting amount deciding part 204 will set forced synchronization cycle T 1 as T z /2-deltaT z , if 

zero crossing point time interval T z is inputted (S221). 

[0245]As mentioned above, if forced synchronization cycle T 1 is determined, the phase shifting 

amount deciding part 204 will set the phase shift time T1 as the second measurement timer, will 
clear timer value t 2 , and will carry out the new start of the time measurement (S225). 

[0246]Subsequently, if it stands by until measuring time t 2 reaches phase shift time T 1 set 
[ above-mentioned ] up (S226), and measuring time t 2 exceeds phase shift time T^ the second- 
hour measurement timer 203, Commutation pulse V t1 is outputted to the commutation control 

section 207 (S227). The commutation control section 207 will perform the phase change of the 
six phase control signal UH, UL, VH, VL, WH, and WL, if commutation pulse V tl is inputted 

(S228). The following returns to Step S210 and repeats operation of the above-mentioned steps 
S210-S228. 

[0247]When a six phase control signal is switched to a certain phase and a phase shift is 
detected by such operation, When the phase of the six phase control signal is progressing, the 
time (phase shift time T^ to the next phase change is extended, Since the time (phase shift time 

Tj) to the next phase change is shortened when the phase of the six phase control signal is 
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behind, the timing of a phase change of the following six phase control signal is amended by more 

proper timing. 

[0248] 

[Effect of the Invention]According to the drive controlling device of the brushless motor of this 
invention, the following advantageous effects are acquired as mentioned above. 
[0249]Also in the low speed rotary whose voltage induced by (1) stator winding is small 
according to the invention according to claim 1, It can double with the timing of proper 
commutation and the drive controlling device of the brushless motor which is not widely different 
from the timing of commutation with proper timing of commutation can be provided. 
[0250](2) In order to feed back the total current value and phase current value of a motor, 
number-of-rotations change is also received, What peak current depends on load, or since the 
timing of commutation is not proper, it can distinguish, and the drive controlling device of the 
brushless motor which can be doubled with the timing of proper commutation can be provided by 
a phase contrast compensation means. 

[0251](3) Since current is fed back, the drive controlling device of the brushless motor which 
can start a motor within the limits of the capacity of the electrical part which constitutes a 
driving current means for switching can be provided. 

[0252](4) Since current is fed back, the drive controlling device of the brushless motor which 
can be corresponded also when the load which takes for a brushless motor at the time of 
starting changes can be provided. 

[0253](5) Since current is fed back, the drive controlling device of the brushless motor which 
can be corresponded also when changing driver voltage can be provided. 
[0254]According to the invention according to claim 2, the drive controlling device of the 
brushless motor which is not widely different from the timing of commutation with proper timing 
of (1) commutation can be provided. 

[0255](2) Since current is fed back, the drive controlling device of the brushless motor which 
can drive a motor within the limits of the capacity of the electrical part which constitutes a 
driving current means for switching can be provided. 

[0256](3) When changing the capability (electric power applied to a motor) of a motor, the drive 
controlling device of the brushless motor which can be corresponded even if it changes driver 
voltage etc. rapidly can be provided. 

[0257]According to the invention according to claim 3, the drive controlling device of the 
brushless motor which can judge exactly that (1) phase does not suit can be provided. 
[0258](2) Since it is not necessary to generate the timing which detects current, the drive 
controlling device of the brushless motor which can consider a phase contrast compensation 
means as easy composition can be provided. 

[0259](3) Since a total current value performs phase difference detection, even if there is 
dispersion, such as resistance of the stator winding of a brushless motor and inductance, the 
drive controlling device of an uninfluential brushless motor can be provided. 
[0260]According to the invention according to claim 4, the drive controlling device of the 
brushless motor which can judge exactly that (1) phase does not suit can be provided. 
[0261 ](2) Since phase lead delay is detected only with a current value, the drive controlling 
device of the brushless motor which can consider a phase contrast compensation means as easy 
composition can be provided. 

[0262](3) In order to detect phase lead delay only with a current value, The drive controlling 
device of the brushless motor which can judge whether or or the processing which you makes it 
delayed to which a forced synchronization timing generating means or a return synchronous 
timing generating means should carry out processing which advances the phase of the timing 
which performs a phase change next should be carried out can be provided. 
[0263]According to the invention according to claim 5, the drive controlling device of the 
brushless motor which can judge exactly that (1) phase does not suit can be provided. 
[0264](2) Since phase lead delay is detected only with a current value, the drive controlling 
device of the brushless motor which can consider a phase contrast compensation means as easy 
composition can be provided. 
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[0265]According to the invention according to claim 6, load can be presumed at (1) average 
current value or an effective value of current, and number of rotations, and the drive controlling 
device of the brushless motor which can moreover get to know the proper degree of the timing 
of commutation from a ratio can be provided. 

[0266](2) Since phase lead delay is detected only with a current value, the drive controlling 
device of the brushless motor which can consider a phase contrast compensation means as easy 
composition can be provided. 

[0267]according to the invention according to claim 7 — (1) — the drive controlling device of 
the brushless motor which can get to know the proper degree of the timing of commutation most 
notably can be provided. 

[0268](2) Since phase lead delay is detected only with a current value, the drive controlling 
device of the brushless motor which can consider a phase contrast compensation means as easy 
composition can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the equipment configuration of the drive controlling 

device of the brushless motor of the embodiment of the invention 1 

[Drawing 2] The functional block diagram of the control section of drawing 1 

[Drawing 3] The flow chart showing the operation in the forced synchronization control state of 

the drive controlling device of the brushless motor of Embodiment 1 

[Drawing 4] The figure showing the temporal change of each pressure value of drawing 1 in the 
state where it was in agreement in the phase of a six phase control signal, and the phase of 
rotation of a permanent magnet rotor, and drawing 2 , and a current value 

[Drawing 5] The figure showing the temporal change of each pressure value of drawing 1 in the 
state where the phase of the six phase control signal was late for the phase of rotation of a 
permanent magnet rotor, and drawing 2 , and a current value 

[Drawing 6] The figure showing the temporal change of each pressure value of drawing 1 in the 
state where the phase of the six phase control signal progressed from the phase of rotation of a 
permanent magnet rotor, and drawing 2 , and a current value 

[Drawing 7] The flow chart showing the phase shift detecting operation of the control section of 
drawing 1 

[Drawing 8] The flow chart showing operation of the zero crossing point extraction part of 
drawing 2 

[Drawing 9] The flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 1 

[Drawing 10] The block diagram showing the equipment configuration of the drive controlling 
device of the brushless motor of the embodiment of the invention 2 

[Drawing 1 1] The figure showing the functional block of the control section of drawing 10 
[Drawing 12] (a) The figure showing the temporal change of all the current detection voltage V R1 

in the state where it was in agreement in the phase of a six phase control signal, and the phase 
of rotation of a permanent magnet rotor 

(b) The figure showing the temporal change of all the current detection voltage V R1 in the state 

where the phase of the six phase control signal was late for the phase of rotation of a 
permanent magnet rotor 

(c) The figure showing the temporal change of all the current detection voltage V R1 in the state 

where the phase of the six phase control signal progressed from the phase of rotation of a 
permanent magnet rotor 

[Drawing 13] The flow chart showing the operation in the forced synchronization control state of 
the drive controlling device of the brushless motor of Embodiment 2 

[Drawing 14] The flow chart with which at least that of drawing 1 1 expresses operation of a 
phase reference primary detecting element 

[Drawing 15] The flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 2 

[Drawing 16] The block diagram showing the equipment configuration of the drive controlling 
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device of the brushless motor of the embodiment of the invention 3 

[Drawing 1 7] The figure showing the functional block of the control section of drawing 1 6 
[Drawing 18] (a) The figure showing the temporal change of absolute value |dV R1 /dt[ of the rate 

of a temporal change of the total current detection voltage in the state where it was in 
agreement in the phase of a six phase control signal, and the phase of rotation of a permanent 
magnet rotor 

(b) The figure showing the temporal change of absolute value |dV R1 /dt| of the rate of a temporal 

change of the total current detection voltage in the state where the phase of the six phase 
control signal was late for the phase of rotation of a permanent magnet rotor 

(c) The figure showing the temporal change of absolute value |dV R1 /dt| of the rate of a temporal 

change of the total current detection voltage in the state where the phase of the six phase 
control signal progressed from the phase of rotation of a permanent magnet rotor 
[Drawing 1 9] The flow chart showing the operation in the forced synchronization control state of 
the drive controlling device of the brushless motor of Embodiment 3 

[Drawing 20] The flow chart showing the operation at the time of the phase difference detection 
of the drive controlling device of the brushless motor of Embodiment 3 

[Drawing 21] The flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 3 

[Drawing 22] The block diagram showing the equipment configuration of the drive controlling 
device of the brushless motor of the embodiment of the invention 4 

[Drawing 23] The figure showing the functional block of the control section of drawing 22 
[Drawing 24] (a) The figure showing the alternating current component ratios A.L Artificial 
Intelligence2/A.I. Artificial Intelligencel in the state where it was in agreement in the phase of a 
six phase control signal, and the phase of rotation of a permanent magnet rotor, and the size of 
average current detecting-signal A.I. Artificial Intelligencel 

(b) The figure showing the alternating current component ratios A.I. Artificial Intelligence2/A.I. 
Artificial Intelligencel in the state where the phase of the six phase control signal was late for 
the phase of rotation of a permanent magnet rotor, and the size of average current detecting- 
signal A.I. Artificial Intelligencel 

(c) The figure showing the alternating current component ratios A.I. Artificial Intelligence2/A.I. 
Artificial Intelligencel in the state where the phase of the six phase control signal progressed 
from the phase of rotation of a permanent magnet rotor, and the size of average current 
detecting-signal A.I. Artificial Intelligencel 

[Drawing 25] The flow chart showing the operation in the forced synchronization control state of 
the drive controlling device of the brushless motor of Embodiment 4 

[Drawing 26] The flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 4 

[Drawing 2 7] The block diagram showing the equipment configuration of the drive controlling 
device of the brushless motor of the embodiment of the invention 5 

[Drawing 28] The figure showing the functional block of the control section of drawing 27 
[Drawing 29] The figure showing the voltage waveform of each part of drawing 27 
[Drawing 30] The figure showing the relation between the phase shift of a six phase control 
signal, and a phase current waveform 

[Drawing 31] The flow chart showing the operation in the forced synchronization control state of 
the drive controlling device of the brushless motor of Embodiment 5 

[Drawing 32] The flow chart showing the operation in the forced synchronization control state of 
the drive controlling device of the brushless motor of Embodiment 5 

[Drawing 33] The flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 5 

[Drawing 34] The flow chart showing the operation in the feedback control state of the drive 
controlling device of the brushless motor of Embodiment 5 

[Drawing 35] The figure showing the state of changing from forced synchronization operation in 
the drive controlling device of the conventional brushless motor of an indication in an allegedly 
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infringing product gazette to regular sensor loess operation 

[Drawing 36] The figure showing the motor current waveform in the drive controlling device of the 
conventional brushless motor of an indication in a RO item gazette 
[Description of Notations] 
101 Stator 

102u, 102v, and 102w Stator winding 

103 Permanent magnet rotor 

104 Drive circuit 

105, 106, 107, 108, 109, 110 commutator elements 
105a, 106a, 107a, 108a, 109a, a 110a switching circuit 
1 1 1 , 1 1 2, 1 1 3, 1 1 4, 1 1 5, and 1 1 6 Freewheeling diode 

1 1 7 Driving source 

1 1 8 Bypass capacitor 

119u, 119v, 119w, 119U, 119L, and 119N Neutral potential generation resistance 

120 Zero crossing point primary detecting element 
120u, 120v, and 120w Comparator 

121 Control section 

122 Phase contrast detecting circuit 

123 Peak hold circuit 

1 23a Reset switch element 

124 Threshold comparison circuit 

201 Zero crossing point extraction part 

202 Zero crossing point interval measuring part 
202a Waveform synthesis Boolean part 

202b The first-hour measurement timer 

203 The second-hour measurement timer 

204 Phase shifting amount deciding part 

205 The third-hour measurement timer 

206 Forced synchronization periodic-control part 

207 Commutation control section 

208 Driving base signal buffer part 

209 Switching control part 

210 Phase difference decision section 

21 1 Reset signal generator 

212 Current value detection permission part 

220 All the current threshold decision circuits 

221 and 223 Comparator 

222 and 224 Voltage source 

230 Phase contrast primary detecting element 

231 Phase contrast detection timer 

240 Amplifier 

241 A/D conversion part 

242 Current value storage parts store 

243 Temporal change operation part 

244 Phase contrast primary detecting element 

245 Detection time measurement timer 

246 Detection start time measurement timer 

250 All the current average detector circuits 

251 All the current exchange average detecting circuits 
252, 253 A/D conversion parts 

254 Rate operation part of a current ratio 

255 Phase contrast primary detecting element 
V M neutral potential 
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Vy, V v , V w terminal voltage 

R 1 all current sensing resistor 

Ry, R v , R w phase current detection resistance 

V R1 all current value detection voltage 

^RU' ^RV ^RW Phase current value detection voltage 

V R1p peak voltage 

V sh threshold voltage 

P jn phase contrast detection signal 

R Qut reset signal 

T z zero crossing point time interval 

T 1 phase shift time 

J 2 forced synchronization cycle 

At least T 3 and T 4 are phase reference detection timing time delays. 

At least T 5 is phase reference detection time. 

A.I. Artificial Intelligence All the current detecting signals 
A.I. Artificial Intelligence! Average current detecting signal 

A.I. Artificial Intelligence2 Alternating component average current detecting signal 
V t1 , V t2 commutation pulse 

V B1 lower limit voltage 

V B2 upper limit voltage 

D I1f Dj 2 comparison result 

V U0' V V0' V W0' V U1' V V1' V W1' V Z zero crossir, g P° int detecting signal 
^RU' ^RV' ^RW Ph ase current detection voltage 

UH, UL, VH, VL, WH, WL, UH Q , UL Q , VH Q , VL Q , WH Q , WL Q six phase control signal 

i yf i y , i w driving current 

T c forced synchronization period time 



[Translation done.] 
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(54) [^wco«^] ?^z/ux*:-&(DmMmwmm 



(57) [SJft] 




101 

10£u.l02v,102w SJt^il 

104 KWBK 
105,106,107,108,109,110 

111,112.113,114,115.116 

117 

118 Wtt>r>9- 

H9UU9L *&m&&tftim 

120 i*3*TOj£ 



120u.ia0v.120w 

123 K-WHi^FStt " 

124 mumm 

ri zmmmm 

v.h rare 

Pin ttffi&ftfilff-* 
Rout '^f^ 

u iv. iw mmm 



(2) 

1 

ux^r- ^ommmm^mxh^x, cd tufE^'y ^> 

> ^ 6 atM m« ^ ? ^ ^j§±^a t , ( 2 ) 
mmmmm^4 s ^38±^a©3§£-t-5^ 5 >^ 

(3) ±fCOlW|BH€-f «HKa*$*L*^«JtiKtt 

aft«e*a^«4:, (4) «WB^««»m^ju«:i(r 
u^~-?<DwmMW$mxh<>x, (1) flWEH*^ 20 

(2) flWE^n^n^^tftm^aicfcDttttSnS 

5v^4fat, (3) awEawwn»i^w5v^»± 
SMtomMfiav&SLby (4) ^T<z)ifrfe@s^#^(c 

SEft*ol6«ltSrttffl1-«ft««4fttiJ#a:4: % (5) fj 

[»** 3] ttmmmffiiE^&it, mm±mmmm^ 
^ u * * - 9 (DmmmmmWo 



#H 2000-236690 
2 

5 >-^£^S©38£1-5*Bi5!J 9 5 >^'©{i 

ffitfiifL-CV^ r t SrttW"t-5 - fc £4$»i:1- Sit** 

Srff 5«ro— 3£©JHIWfcfcv^t^t«i[©l*llll*Yk*© 
SrWafct-t-Sfflf ** 1 Xtt 2 tdfaftw^y ^t-;? 

[it** 6] mm±mm^.m^m-i, ±mmm<D^m 
-r 5 &mm#m t *mnMfe vitrn, x t 

ffittf tiZ&mtZ ~ t Sr#» i -f 5fff** 1 Xtt 2 

[it** 7] Mmm^ffi®m^m\*, 'M<h-o® 
mm®fc*mm<Dmmnm<Dmm£tix^f£\,^nm<DtH 

m i -r s a** 1 x « 2 fcia«© ^7 * - ^ <Dm 
mmmmm. 

[0001] 

c t (ci 9 Be-T^jMlciME-rKlbSfto^ 9 ift 
jg*£E©i? n ^ n ^ ^^fcb-f 5 r. i T? n - 9 nmUiiL 

m^m^^~9 <Dmm^.mm^xm^wmm-rm 

fltS^^v-^*-^ 0KMiffl t-H-f § t> © t* 

[0 0 0 2] 

t LT(4, #FI¥5-2 1 9 7 8 4f&« (J^Ts 4 



3 

S&&*|j&tt*fc 5 W\ ±fe{4ffl£iti¥J^£H^{f-§-o* 10 

[0 0 0 3] fiJTl^ 4^mzffl7f;<Dfe&(Dy*7i/u 
[0 0 0 4] 0 3 6ttJty6M£.m*<Dt&&>-77i'l' 

[0005] 035 tc&i^-r, 3 o i izmfe^W^m 

5 mmm{§-&. 303 iiituwe&a^fflff 1 ^sjihw 
'm j Hrt(n>mmx'hz> 0 

[0006] tm^coyyi/ux^-ttommmmm 

ft -t fc ©&tB Srfc-g: $ *T*» b , ft 
[0007] Sfc, AHWJ^:fcJ:5EHB»aEftl!:#UT 

*-^W.SHtd$lJ«S«i Lt, #ilB§6 3-16189 

2-§-^# (KIT. v&mtl&J&. ) fctt, *-^s^ 

Ml±fr b 7 -r /l^ t =» l^— ^ t ^Tfitt^tHff 40 

5 ^ g|j t EM«*£B t <75 m }cK (t b *xfc*it£*fe 

9ME«flttftffl*?-K: «t 9 L, ^r©«BE©ft;*:ffi£# 

*«lciSCfc*BjEflPftl:ft*fl:S*a «fc 5 Lfcr t & 
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[0 0 0 8] «Tfc, fE*©SE»H:*SV'»-C, 

[0 0 0 9] 0 3 6»±n-9^«fcHI*©fe*©^7 

mxhZo 

[0010] 03 6 [C*3V>T, 3 04 iZ&Z&ffi 
©ttT'EIKL-CV^^©*— *«Sfcfc*;fc>U 305 

[0 0 1 1] ±|Eo^#^M^©^©yy^U^* 
[0 0 12] 

[ooi3] ( i ) i&mmmoytMxiz, mfe^mmz. 
ftv\ ^©fcfe, te«©^-r5^flr**siftffl**ii*, 

5 ^^jiiE-^feS^if 5^^1-5 r irfls-etftv\, 
[0 0 14] (2) @*HB0Eflsfc*frL-c, t°-^«^ 

bftV^7 u Cl* s t°— ^fll^fcj; 9— MW(-'f4ffi->7 

*tSE-t"« r i (eft "9 % W\zmiEtm%i<D?4 5 >^b 
[0 0 15] *3S^tt±ia^*©»JSSr«P*-f-5'b© 
v^Tfc, iiEftte^©^^ 5 ^?lz.&t>itZ>~btfX 

*3e©^w 5^^jiiEftfe^©^-f 

[0016] 

^-r ^^jtefsi, (2) mmmm^4 

5K»«»lE«]m#Si, (3) ^T©H^*i»K:a* 

m-t&±mtiimm s £&iy x\z, ^>ft<tfc-o©H^ 



5 

■So 

[0 0 17] tit, Itmnn-fy^v?.^— ?<DmWiU 

^^~^0,IEllftlJ^S«TfcoT, (1) H&ftiNlK: 

(2) -en^n^AttW¥afc±9ftfflS*u*-Sn^a 

±^mt, (3) 3WWIBffll!^^5^^»^ao«^-r 
&¥at, (4) £T©H£^^tt:Sft**i,;5£*jfc 

h 5 +i wMiitx h: ffl «^ft <?5 n# m ife^ffg & tit a 

-f5*l«sfc*£ffi¥a^ (5) £m^ffi¥aXfitB« 20 

aiE»a#a©tiwii[K ± 5 aMiiaiw^^ ? ^ss£#a 

[0 0 18] r 9 , HJfe^^MlfcftjBS^S 

[0 0 19] 

EftdftS 'sis**— 9 toWtMW&mrzbv X, 
(1) ^?->^**-*©TO«»©ft£J0»*.*fT5 

st, (2) ssfHinjw^-r 5^ss£#«©3&£-r$* 
at, (3) £x<Dmfe3-mm\cmmistiz±nffimx 
#a, xii, t i)-ooi^ti(cit$^s 40 

ta^aw^ffiftic «t v mMwmfij s ^$§£¥a©3§ 
[0020] ( 1 ) faffi^MiE^afi, ^*»s^m^a 
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[0021] (2) ^-fO&milLWaWltlttr-rj 

[0 0 2 2] (3) MSfE&^-K^y^-f Sfcfc, IE 

[0 0 2 3] (4) — K^S^-f-Sfc*, IG 

[0 0 2 4] (5) ««Et7^— K^y^-J-Sfc*, K 
[0 0 2 5] *|§PJOff*Il2iC|Eic0^7v'^^^- 

37*7^ l'**— ^©lililgfTfcot, (1) H 

¥at, (2) *n^B^jfettffl#gfcfcJ:5«WlSii<5 

if o ^ n * yyicx. t> mmmuo^m 

r> & tl zn 5 * <d 9 a 5 v if * %*k-t z> m mmm 9 4 
^y?%±^mk, (3) mimnfj $^^n^#a 

Sj^^m^ai:, (4) ^T»@^#^tcii«$tt 
5^«»E^til¥a, Xtt, ^4<it-ooiS^«I 

ic**ffli-«ffi««Etfta¥ai, (5) ^«ii^i±i#a 
xttffim^uj^aw^mit^j: DgsffliRijw^-f 5 

[0026] (1) i?©^fl;^ffi^t@m^ffisr7^ 
t «t 5 1> ©/S^ftitinw^ ^ 5 ^^is^^a^is 

[0 0 2 7] (2) «SESr7-f — hv<y^-*-6fc», e 
[0 0 2 8] (3) ^-^CDfg^ (^-^(cADx^a; 

[0029] it*3i 3 \cmMt<vmwte, if*« 1 xtt 2 

ICfEili© ^7 ^ ^ ©K»0ij® gg-t? fc o X , fir 



(5) 

7 

r t\c£ v mmm?4 ? y9m±^wcxnmmm 
M94 =; v^^s^^i-sts^^©:?^ 5 > 

Lfc^©Tfc1K r ©«${;: £9, SITvkoWmtf 
#fctiS„ 

[0 0 3 0] ( l ) fifiis^ot^ftv^ b *&m\m 
[0 0 3 1] (2) ffiSfESr^ai-fS^^^V^SrlS^-r 10 

[0032] ( 3 ) ±mmm^ «t "5 *£ttistftw«rff 5 fc 

[0 0 3 3] |»*II4 (rfHftW^BJtt, HMtg 1 Xtt 2 
t-IBtt © y yi/UX^—f (DmWsfflW&fMiX* h o X s £ 

(is ^«SIEtftai#g!©tftm-t-5^tK5IEIi[^-^©Hfl|[B 20 
l «T * S r i: ± 0 StfflPI« * 5 v ^fSdfe^ax 

[0034] (i) &m i '£-ix^f£\ / ^bz&}m\zm 30 

[0035] ( 2 ) mwDm^mn^mmm^x^tii 
-rsitibs tiLftmffijE^mzffimftMj&b-tzzbt^ 

[0036] ( 3 ) mmm^mti^nMmo^xmta 
i~ 5 it mmn9j ^> 9m^&x nmrnrnm^ 
■4 5 yymfk^&tfmzmw d muzn 5 94 % ^© 

[0 0 3 7] 5 Kl8B*©»9Ifix ft*! 1 Xlt 2 40 

f Cf E«© 77~>^^ CDi2S)$IJ^l|gS ffcot, £ 

ii o fzmk<Dmw <o ii fcfr 5 flff 

mmm94 $ y9^^mxmmmm9-( 5 >9m 

±^&(Dm*E-fZ>$8®<QW} : ?L<D94 5 y^Wffiffi-fJiSr 
t*#!tii-5*fiict Lfct>©-C4>!K i© 
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[0 0 3 8] (1) fiffi^otV^iV^r £ fcftfflfcfcJftl 
[0 0 3 9] ( 2 ) &*B©ii#i8ft«:«aiMt©#T?*fefclj 

[0 04 0] If j&g 6 iCiE*£©f§PJ[i, ft*:® 1 X\t 2 

icia«© 7* 7->^-^ (Dmmmmmwxho x N ^ 

MltD 1 SX± b ft 5 r b i. <Q fafflmM 9 << 5 -y 
Zffil&bLtcbtDXfoQ, ^W«j^icJ:'9, «T©J:5 

[0041] ( 1 ) ^vmm&b l < 0 

[0 0 4 2] ( 2 ) ttft©Jl*ah,4:««Mto*T?*ffl 
[0 04 3] it*« 7 fcfelfec^Bjm, 1 Xtt 2 

(ciEtt© 7~ 7 ^> u ^ 9 (Dmmmmmw: xh<>x s m 
»«^©a« ^4 v>«ib© i*j © a> 5 -^©siffi ic 

*v^rffi««*©l*MSfls*©lfi*HIIC«rlftU fttBH 
«E^S(i, 1tm^tti^©^tHt-6ffi*^lit©H#Pfl 
8Efli*©lftSt«^— SoWfliE l £A±£ ft5d £ lr J: 9 

&tii1rZ>Z.b*mmb-}-Z>Mj&bLtz^<DX'h<0, Z<D 
[0 0 4 4] (l) *tBMr^<E«K©^^5^^©iSiE 

[0045] ( 2 ) tt#©st*ai*iSr«i(fii([©*Tftfta 

[0 0 4 6] 61T^*5H8©— U0fi©^l6ltov^-t, SI 

[oo47] mmomm d h tt*»w©**©» 

[0 0 4 8] 01 (-*5V^T S 10 1 ^ 
©^X — i?, 102u, 102v, 10 2wl^7^ 

i o ifoxmmm%-*m±&i£?>E.mt!3m&titz®fe? 

10 3IJ|tftIl0 2u > 102V, 102 
^\ 10 4IJI^tIl0 2u, 102v, 102w 



9 

W&*&i&tZ> 1 0 5~l l OfiSJ&f 

ISl02u ( 102v, 1 0 2w£%TOgMKf 

ll~116(4a 5 ?m^-l 0 5-11 O©*^ 

•I'-yyWt- K, l l 7ii^x-^ l 0 l SrlUft 
•r5fc»©«BES:W*&-f-«K»«i^ 1 1 8 HOBIMHK 

[0 0 4 9] 3^7-^1 0 5~1 0 711NPN 10 

1 1 OfiPNPS! h7l/i?Xfitm^t>tlZ> 0 H/tT-# 
Sl02u, 102v, 1 0 2 w©-S^-Ofi*jIfc:g 

Wsti, Mfu, v, wn^tL^n, ST-ufia?^ 

X-^H^l 0 5Wl 0 8©*i^£ (W3|ff.©a 
VffW fc«R3*l/t*J!J % ST-Vfi^^-^Sf 

f 10 6 i o 9 0#ii&KA (P5*?-© = * 

M£tiT^<5 0 /q/^ayfyfi l 8 itmW}MM l 20 
1 7©WSH:SBRStiTi3 0, mWiMMi 1 7©£;ffifl!l 

0 7 ©31 5 y^MUKIMIXl 1 7 <DJEm&i\z.&8t£ 

tl s =>$3.X— ^1 0 8~1 1 OOaU^illf 
[0050] 119U, 1 1 9 L fi@;£i^$i 1 0 2 

Ux 1 0 2 v, 10 2w<Dffi?\cm±-tznm<D t P®i& 

«ft£#Jg*u 1 2 0 fi@^#a 1 0 2 u x 102 
v s 10 2w©«W, Vx W(c:|l41-5*^«JE 30 
v»x Vvx v, t^tt«iv N t^Jt^-r^r ticj; ij-g 
n^n^^fflff-^-Voo x V™ x V™ 
•e'n^n^^ffiSRx 12 0ux 120v, 12 0wli 

ttmsfiffv,, vvx v, ttftt«ffi:v» 

£tl-t? P^&^fcttff-^-Vuo x Vvo x V»o %tiit)i-% 
3^1"-^, 1 2 1 fi K^-f 7*H]ggl (M&fBW^S 
r i fc J: v) fclKM&mfc? 1 0 3 co®m&(DMffl$:ft b 

[0 0 5 1 ] fp&WSL&J&l&tK 1 1 9 URXftpmmiti± 
j&Jgfet 1 1 9 Li ttSNASOi fc*si^-c— Jftaszv^miS 40 
^$tlT*3 9x +tt«tfc£j*JS#t 1 1 9UCjt«tt^ 

g^ti 1 9 Lwte^tt^mfe^ting^cR, zfrLxm 

m £ fix v ^ 3 „ «Ftt*{fc£riag#t 1 1 9 u i 

5„ 3^Ml2 0u, 120v v 12 0wOIEA 
**vCTb, fl&^U, Vx WtCgS«!StlTd3>9, 

^120u, 120v, 1 2 0w!t A^£tlfc£- 50 
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fficfflftEv,, v»x v, ttp&mv* fcfctttfcu 
tfmtffiv., v», Vf#t>tt«ffiv. J:»>*£v^Sl:: 
(t^timifn^n^^ttiff-^V™ x Vvo % V™ £H 
IGHtiiUitlAU iSsT-WJEVux V,x V.^tp 
V» £ D /h $ V § timif o * n * £ft 
tiifi-^Vuo N V,o , V. SrLOWRtBfcL-ClfWji-5. 
WftSB 1 2 1 fix 3^r-^*f 1 0 5~1 1 0©^< 
-*fcSBttS*fa3»K K7-ry@if§l 0 4Sr«»t5 
7tfe©AtBf&lJWf#UHx ULx VHx VL, WH, W 
L£4fifcLffl;*rr5. *fc, MflfflS 1 2 1 fix 3^1- 
-?120u v 120v, 1 2 Ow©ttl^ffiJ»CgStt$iX 

T*s 5 x jkMBPffEHE?- 10 3 ©HHEftiis&S— j£te£t 
±ift9 7-f-K^^ WlP^Brft*!R« t ft 5 4: , 
P^n^^fflgBl 2 0 £ V) A*x?tl5-ifD^D^^ 
WflT*V» x V,« x V.o fcS^##A+B$iJWf-^*^ 

[0052] 1 2 2 fix £.%>mmkmwvi^ ©w«© 

tti*J±VRi ©t°— ^flffiV^p t— SOBififfVi t 

ttCx mwsii 2 i»c#uifcB3e«i*pfli#Pi. ^m^/-r 
«(fcffiHtft*piHK-e*>s„ 1 2 3 i*£«ii&itDifcffl*jEv 

n ©f-^lt^/Js— /i- f — ^ KHIi^Tfc 
5. 12 3a ttflHMffl 2 1 ^^ttJ*$tl5 yirs/ hjf 
■§-R.« fr J; 9 x f — ^ ^ K®H 12 3 t?*— K 
Stlfc^eWiCtiatKEVB ©t°-^*ffiV R ,P ^A?^ 
t5!)tyh^-yf«^5 0 123bli^t- 
Kx 123cx 123e fiiSirCSx 12 3d liaVfV 
U\ 123 fx 123g^3y^l/-^T^§ t 124 

fitr-^^-/wKEIKi 2 SfcJ;*)*— yuKSixfc±« 
r^flt^tiimjlVR, ©t'-^mffiVR, ri:BMt«EEV* i 

5 0 124a|i3^W > 1 2 4 b fiW'tt«ff V s „ 

^#t^-rs*j±jfx-i?fe6 0 

[0 0 5 3] H 2 fiH 1 ©ffllffllffl ©ttlffi^n y ^ it'* 

■So 

[0 0 5 4] El 2 fd^V^-Cx 121 V™ x V 

vo x V,o lifn^n^jStffllft, UHx ULx VHx 
VLx WH S WLfiAtBMft#-x Pm fi{4tBM^*Plf 

-f-x R» t liiityh^t?*)?, rnfefiEi iiwi^ 
©t©t?fe5„ 
[0 0 5 5] 2 0 1 fix #ffi©1f n ^ u ^x^fflft-i-V 
uo x Vvo x V,o ^A^StlSi^o^ax,^©^^^ 
-^-v?/^^©ifn^t3^^ (^) £B&*Lf!43ffl;J± 
ofo^nx^ (Iftjfi) ©^^tttiJLx 4MB-t*i-eixK: 
M LTi§em£E©if a ^ a ^.^^ffiff ^-Vu, , V,, , V 
,1 Srta^Ji-5-^o:?n^^ffimajtfS)5 0 2 0 2fix if 
n^n^^tfc}{f#V™ x Vvi x V., tci <9#fl©5 
© xf *ia>-o-e^jg«J£©-t?P ^ n^/S^ttW* *fCA» 



(7) 

11 

b , #C{-£4@ <D 5 % © iftl,^ — D-Ci? n ^ n * j&^tH 
$^S*^©(^ffiraRS (ifoy^*;kH#ffl|H|iSTz) £ 

*k #fi0 5 *>Oif;ft,;5>— oTigSEOfa^a^ 

i-*»j^j*ftfflHJT?** 0 2 0 2 b«, jft^^ma 

§152 0 2 afrbH n^nxMf|^VJSA^$}x5 
#Vz # A* $ tlT^> b -t XlcMi® Ltc&tm 10 

~mmnm$4^Thz> 0 2 0 3f±jft?g^»aw2 0 
2 a fcj:9a*s*La-t?n^n^jfttftmflr-§-vi * h y 

#£ L-C«S>ntmiS:BI*ftURJ&$tifc^HI (ffiffi^^ h 

-v, 2 0 4 lijft^figJUaffl 2 0 2 aJ;tlA*^ 

M^WTi/2XM9 O&fflttt/y M*IW 3 T« / 2 fc* 
Hi L&gfciS CT^rOlit^ME M*IBTi t 20 

bT^r.BfPfltfaij^^-e2 o 3 ^WLfe-tztirM^y hM 
ikfe^. 2 0 5 i 9 RS*Hfc«MWPIJ|||fl|fflT« 
SrffPJ L^coBfP^jg L-fc i # £9ftffl|PlglHM*4>ft:.ti>0 

ei^vv^va %mt)-fz>m=%?mvrm?4~?, 20 6 
tt^=B#rat+iij^^-7 2 0 5 \z&j£t&w&nimim& 
mum f^Tc ^E'»$tiT*3 ^n?)©5 *>o-o^ 

^^■72 0 5 (CiS^-TS i t J: "9 SlHB#ratHfJ^-7 
2 0 5 ©tat/^/U^ffl*©^^ 5 ls?$:fflffl-f?>fafflW\ 

mmmunn, 207 nas-is mw-ai*^ v 203^ 30 

5 75^A^$n5^^xv. 2 9 A^ftBJ|l{f-5§-U 
Ho, ULo, VH., VLo, WH., WL, 0§J "9 lfex.*J 

#P«rff 5 2 0 8 rttESEIM&tt 2 0 7i:iD 

ta***t*AftttHfl|-g-UHi % ULo, VH,, VLo, 

wh, , wl, #a;& s*i«aE*a*fc LAffiasiftu 

H, UL, VH, VL, WH, WL *rttS^-f SBft^— 
*ft y 7 7 SBT?*> 5o 2 0 9 (iteeftSlJftgP 2 0 7© 

jVT.Vtz frb%£M'</\'XV* ~~ty*)&7LZ>MM%:fio 1 ® 40 

[0 0 5 6] j eu?ux£m$m2 0 1}C{±, ^ffi§tt 

fct'p^P^£^ -y— -^nVp^co^^t^ 1 ? (;:<£ t>£ 
Dfc-fef n * n x AA\ mmmmc iSfn^n^ 

= 0tt"tfP^n^A*tttf©ttl8Sr*U J = 1 lif~— 
i>s<;V*(DiLh±.fr <9 SrtftW Lfcttffi^*L, J = 2 » 

3 ttftjg«BEK iS-tfn ^ a^/S^(ftU LfclfctlSrS 50 
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[0 0 5 7] 210 (iWf(itfe@iE& 1 2 4 .fc 9 {fcfliitfe 
■J t 0 -^«J±v»,P #|8MgflBEEV* Sriffixifcrir^tfea 

zitLMi/y vmtim 20 4 fcw*i-5ffiffiaEW©»T? 

[0 0 5 8] {fcffiUPJJtlaS 2 1 0 ttfltff 36flMnfl*9>P,. 

ofS#SrS»t, ffi+iM^Mf-^Pin ^ H I GHt»c#.cot 
t^««Efitfta«Ev w ^a/da*1-5o rcot^, 

if P^B^jSCtoftfcjSttaVB cOfitt^COB#^iC*3 

U teMC0B#,^JC*5ttSV R1 OftO^^^^v^^iCil 
[0 0 5 9] 211B, fldf 2 0 4 £ 9 

^jsa3 2 1 ofcttftjsttftiflr-s-Pi. o^tusrfFnr-tse 

[0 0 6 0] HSfcSSlJ 204±9ft|i->7h 

■SlW^ttJ* i , y * y hff J: Oytyh 

ft-g-jjsHtfjSji, miEiittftnfrBraj 2 i 2 r©ut 

y hflT#«rS«-, t-^^-/wK@^coH#Sm«±oB# 
WjJSSiiLfcg, {£tBH2pJ^SlJ2 l 0 Kffl&SWam* 
Pin co^tti^fFpT-r^.o 

[0 0 6 1]fiti->7 Mri£M 2 0 4 f± s -ffiffiMflJS 

gR2 l OiOA^SttSWJ&BJftiHitffisSsa^TV^^i: 

V%5 2 W^©*a-, 3 hB#WSrTz/2-A 
TzX(19 0S<t*B->7 M$K3T,/2-AT: t L-t 

oflL*fets^7 fb#wti t Lxmr.mmnm?4-7 2 

o 3 ic:K:S-t-^ 0 4fc, ffifBSgiMeffi 2ioiU^$ 
^^5*l*^S*i^^tttta^it^■T?v ^ 5 <k v > 5 Wfeo*-^, 3 
o mZM *sy h^SrTz / 2 + A Tz XI* 9 0 gfift 

7 hfi#Pfl 3 Tz/2 + A Tz £ U-t©H«rffitt">7 h^M 
£ LTm-BfWtHffl^^-7 2 0 3|c:R3ei-« 0 iitf, 
ATzflTzcoA££^Wit«iV s „ coAt $}-£ 9W-JIE 

[0 0 6 2] ^$iJ|slfflJi|«©J^g|5 2 0 6IJ, ffiffi 

36W**S2 l 0 J: 9 AXZftZmZ&gztimftimtiX 
v^5^rV^5*lJSo*g•, 3SS!ll^««fflT 2 ^Tc-ATc 
£ L®HB#raf+ay^^^2 0 5 IClS^-f 3, ffiti 
im^ffi 2 1 0 <fc 9 A7J S*t**IS*S**$ffiffi#iiA/-C 

i^tv^tmici^, awwiai«jai»iTi*T. + AT. 
£ Lfg-H#p B m«iJ^-7 2 o 3^is€-r5. rr-e, a 

[0 0 6 3] J^±co J: 5 i-«j5)c$tLfc^iSco^co7 
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[oo6 4] *i\ mm^mmmmm^n o 

[0 0 6 5] 0 3fiHJfe(D^l (D-fyi/U^— ?<D 
©ffiffi ± t> »Jifc4WBK:fe»t5H l Xtfia 2 (D&m&m 10 

iucfcctsEi i stKia 2 ©^WEfifLRtrwaEfiro^re* 

[0 0 6 6] H4 75MH6(CjoV^-r, UH, UL, V 
H, VL, WH, WLIiAffilMiffit, VtttfiME^A' 
* v.. XfiteSfE^Vw;*. V« , i a , i v , i . \tmW)W. 

ft 9 , XITBI 2 fcfe^TWBIf Lfc t 

©i:H^OtdT?fe5 0 20 
[0 0 6 7] Au, Av, Awtt^lvCTU U*@, V*g, 
W*B©i|te»fL& (f— ^V^W3i*)±^t)^) , B», 
By, Bwri^ft^tl, Ufg, Vtf, WtS©f— v^A* 

©£t>T#!j/Su c, Cv, Ci.tt-t^ii, Ufa, v 

f— ^«ffi^^T?*>5, 3 5 af^Jffl 0 5, 1 
0 6, 1 0 7, 1 0 8, 1 0 9, 1 1 0<D®VWlZ.\C X 
!)i^Il0 2u, 102v, 1 0 2wtig^^l 

5ite*j±^7 y -Tj,^- - y kiii, i 

12, 113, 114, 115, lietiotUft* 30 

[0 0 6 8] Mft}<D#Mk LT, -KlfefMgP 2 0 9 ttfe 

«tfWW!BJ2 0 7S:KSLTV^i:i-5. 
[0 0 6 9] i©ti(;fc^T, ?fiflJID«Jl»BfP^T, 
ttT.KRj&Stb-CV^Si-fS (SI) o S-f, MAR 
»!Jiffl0l«2 0 6,2, 3fifM^JifflB#fflT, £f!HH# 
KffS«^-r-r2 0 5}C|a^L (S 2) , JBHUSWIHa* 

o 5 h-rs (S3) „ iSHWfiBw-a^w 40 

•72 0 5Ji, ^^-h$nT^fe(DB#ratSrff-aiJL, t 
^ T2 t ftofc # ( S 4 ) taftfflftfflS 2 0 7 Xt«JHM 
HAMHJHffittft 2 0 6 fcttUEflE/^^Vi ^rtH^L, 
t3Kffl*Ptff2 0 7fi, fis^V^V,2 ^'A^I^tA 
ffiflJWf-i-UH, UL, VH, VL, WH, WL©tB§J 
?)&7L*ft0 (S 5) „ 

[0070] mmmmmmm^ 2 0 6 

*J^g|3 2 1 oa»&A#Sft*«^**rttttlL (S 
SrT2=TcC0S^(CLT (S6a) , ^fy^S2Cg 50 
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•K «P£, ±|B^T5'7 P S 2~^ry/S 6 £PI4lt0>gb 

[0 0 7 1 ] ^ry/S 6|c*3V^T, (fldB-fti**** 
£•(1, fufl^B^v^iv^WS©*-^ (S7) , & 
SJI^JW^WSrT, =T. + AT. 4: LTlgHB^fHl^ 
-72 0 51CKSL (S8) , 2rCM5o * 

fc, {itB^mxv^v^fflS©*!^ (S7) , 

mmmm^Tz=T,— at. t ltsshisijwhw*^ 

2 0 5(CK^L (S9) , ^fy^S2tS5. J^P^ 
11, lE^fyys 2~Xf-77'S 6 £ ftftOftffs&IK 

[0 0 7 2] £Lh©J; 5 fcf&m-J: 5 , /"vteMfHt** 

mn^<D{iLmmtix\^M&\^\tik<Dm® r> list* 
<vmm (mmnmMTz) &mmztizizit>. &©a 

[0 0 7 3] #cK, flrtB-f*io*W«rf¥ SttflsfcoVT 

[0 0 7 4] EI 1 .C&l^T, tf— ^ A KEIK 123 

TV^5„ t°-^*-/uKHI^l 2 3l±, ^tftttUSiA: 
R. ©WSMEVki 0t°-^fit%^— A-KU t°-^« 
ffV R ,P fcUTBMtH*iai6l 2 4fca*LTV^5. r 
©tt, R«t BLOWtti-e&S t-r^o BMCJtilfiEllI 
S§12 4ii, A*$tl6t°-^*ffiV s ,P tUfltflEV 
* tSrifcRU e-^tffiV» asBHWtJEV* SriB*. 

Sl^r LTfflTl-rSo 

[0 0 7 5] T^ffifflWf #©ffiSJ »5lx.O^^?y^5 
iiiE^*-^, i,, i.©«^t^{±El4 

(h) ~ (j) OJ:54*»i4!J, ±«»fElfi^fctiSi± 
Vn <D$Lm-tmA (k) ©±5fc/j:a. **iRii*U A 

jitu-c^sifra-, iHi&ffiflK i . <r>wt&mtm 5 (c) 
5 (d) ©±5^*5. A?ffiw#Mt-s-©ffift!^ar 

MM i » oWHEtt^ttH 6 (c) ©J; 5 ^^4:^19, 
^W^tt^ttiftJiVR, ©^(iH6 (d) ©J; 5 (eft 
5o El 5 (d) St>'E16 (d) {cjav^T, H^-C-^Ufc 

[0076] r©£5(-, AvteWlPfll 
#-^S.t/iiA/fc#^-, te»S^,A u , Av, A, ©Ehu[-:!3 
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^#ii:iEfc»£-K:Jfc'<*# < fc5. ^oT, MWtBEV 
[0 0 7 7] 0 7 (ill i <o«W»©ffiffi-fsh4ftttl»f|s* 

^•f 7D-ft- hXhZ> a 

[0 0 7 8] *T, (fcffi||!Mja»2 i ott, «%f$&n 

if«ras2 1 2«*itttJHftfti«*Pi. o^m^n^-r^t. 

HfflHS (S 1 0) . 
[0 0 7 9] Qfflis7 2 0 4 £ 9 h 

flr**sffi*s*L, w^fMt&i^ «ra3 2 i 2f± N rroy-fe 

[0080] iAL^M^^t-i-p.n (Dwnam^ztiz t 
(s i o) , ffiffia6wgaj2 1 ote&fBu&Mf^Pm 

*JHIGHtt«d>5d»S:*||ifeL (SI 1) , fifggt^ 
ft^-Pin ^LOWttlOi^ {4+B^W£g|3 2 1 ottfl: 
ffii"n^*v^v^5*l36te*4ra*-t-5 (S l 2) „ {4 
taHtft^Pft-S-Pm ^HI GHtfcl^ (S 1 1) , (SL 

W£tZ> (S 1 3) . 
[0 0 8 1] Z<D t #, (fcffiSSWSW 2 1 0 

tt«#Pi. ©fidget, fittBIS^Taiff-^P.. Mig 

HMg©4;t£«^ffi£ffi«J±Vm ^A/DA^}t5„ 
if n ? n ^ ^©fif^fc&tt 5 V«, Of i fcM©H#,£,tc::j3 

U (BStoi^/SfcterJ-SVii ©ft©;*r/^tvv|§£-(e:f* 
[0082] f4ffi«^^5«-8\ fiffiHfiJSgi5 2 1 

^35 2 0 4 S.t/3fi*JIH«Ja«ftlJ1ig|3 2 0 6 L ( S 

i4), &mmtix\,^m&s ffiamwz.&2 1 of* 
2 o 4&t^tMPi»iAffiiHfPA 206 icmx-tz (S 1 

5) . 

[0 0 8 3]^©!, y-try hflr#»^W2 1 l^y-fe 
s> b^y^S^-1 2 3 a, fiffi3IWSgP2 10, «sfc 
tttfefclflf TiJIflS 2 1 2 (C y ir y bflt*R«, &H I GHt 
«lt LTtH^b (S 1 6) -SB#ra^LOW^ffit-M 
U BV\ *Ty?S 1 0 ©f&ffrrjgi 9 , ±fB^xy7° 
S l 0~S l 6 fcPlflKcftf^SrlftOig-f. 

[0 0 8 4] DtyHttR. ^HIGHttlt^S 
4:, Dtyh^yflf 123a«, *-/VK^^t 

^fct-^SEWL > flfcttSSSMtSB 2 l on, WJE 
!)7L> *»lE^*PfF^rg|3 2 1 2 ttftffi^ftl 



(9) #1 2000-236690 

16 

[0 0 8 5] &(£, B|2<0-^D^ax^ttttia5 2 0 1 © 

HrftMc-^-cRHi-s. 

[0 0 8 6] 08 \$M 2 0i?n ^ n X^Cftttigp 201© 
[0 0 8 7] -tfn^n^j&tttfj^ 0 111, rtgp©^* 

ti©H^^I|10 2u, 102v, 1 0 2 wCHEftS; 

lo iv, i.^iiffi^nrv^^F (Mxfi, 0 4 

(i) sc^LfcB#£ijto) (c(4 0(cig;t£*iT^5fc© 
4:1-5. 

[0088] mz.t£* mM^-mm 1 o 2 u ict 9 

2 0 Hi, j80WKffl79^JOHSrHWO**J = li: 
(S 2 0) o J *3&<DV (S 2 1) , 

t'o^nx,fi|M2 0 Ui^fCb-BrT^Tl-S (S2 
4) „ mc s H^#Hl 0 2uU:J:!HEj«£B.lC*S 

^tH^ftfc^-fS^, ^n^n^^,ttt±JSP2 0 1 
«, «Jg«ai79^JOi[*:l*bP**J = 2t-f-5 

(S2 0) 0 r^-Cfi, J¥=3^©-C (S 2 1) , i?P 
^p^jRttffl»2 0 lttftfct-Srf1»Ti-5 (S2 
4) „ #c(c, H€ : f**li 0 2u\z£ymM&c« icfc 

h *Hi*S*u/t 4:1-5 t % *n ^ n^^ttttJgP2 0 1 
fi, -mmmy y?J ©ffi^r 1 i«JP J = 3 i -r 5 
(S2 0) . rrtlt J = 3*©"C (S2 1) , -tfa 
30 ^n^jSttaaJ2 0 ltt-tfn^n^jftttfflflr-S-Vn. SrW 
*l (S22) , mmmyy? J (DimolcML (S 

2 3) , &T1-5 (S 2 4) „ 

[0 0 8 9] If^til0 2v, 1 0 2w(Cfc 
in?. &i>mm tstitcm-S-^ t , iai*©»^SrfT5. 

[0 0 9 0] «±©Sb^J;t), -^n^n^^ttfflg|5 2 
0 1(1, l£^tll0 2u, 102v, 10 2w(Cj; 

±^"3©-^n i 5'n^^,A u , Av , Ai&tff-— v^JBE^ 
^^©3t*>T^ 9 ©ifn ^ n;*,£Bu , Bv, B. §r[^* 
40 U Sl®*ffil- i-S-S'n^ o^^Cu, C, C.©^-§r 
ffitBU -gp^n^^tftW(S#V«. , V„ , V„ Srffl* 
1*5. 

[0 0 9 1 ] ^(c, 7 ^ - K'< y ^ ««i«rfT 5 ^©» 
f^(e:ov>TUi0J1-5„ 

[0092] 0 9(iHJS©^lii <Dy*7i/ux*~- $<n> 

wm% mmnv y^~ k/< ^ M«^ttc:« «■ 5 »f^sr 

J±©ifo^o^^^b3 0W->7 hS-fr-C/^ffiftUftl 

5 muz ft 0 w&^-o^xmm-tZo * fc, 

50 y- Y*yjrM1f#tete.#^X\t* feffifflW^ 2 0 7 © 
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[0093] £f\ -fefe * p^^KBNStfSlW 202 (44? 
o^n^^WKi52 0 l^SISamjIWifn^n^^Srlt 
tB-T54^#mT5 (S3 1) . ^D^o^^tH§l52 

oi#uffl, vts, wtt©ftr*bi»©ffit*5vxTiiiE«BE 

Vv, , V„ (D^fi^m^Lfcm^ (S 3 1) , jfc^ 
J^M9ifiV 2 0 2 alifn^n ^/SKWJflr#V» §rlil-H# 

raw-ay * ^ v 2 0 2 b xt;ir u#rati-ay ^ 2 0 3 10 
ttwTs. n-B#raw-sij^-f-^2 0 2 bti s -ifp^p* 

^ y r LB#raff»j*H^ h **s 0 jr-i^wh-m* 
* -r -^ffi 1 2 * * y r L^pratf- ay * - h £ its 

(S 3 2) „ 

[0 0 9 4] fill ^7 Mrffctgfl 2 04it 

nwsgP2 1 o^fjA^^nsw^s^mu im 

T^ft^i 1^5 (S3 3) , firtSV7hNF 20 

iwt. £t,/2 (3o° {iti^7ho^ 0 ) air 

0 3tCR£i-5 (S3 7) „ ffi 
tSUW^IfP 2 1 O^^A^J^nSWS©^, fell-fix 
«!|)5i^t*fcoT (S3 3) , {ifl^ji/u-^-Si^ 
5^J£»±J^ (S 3 4) , im 9 S7 Mr*£gP2 0 4(4 
~>!7 h^WSrTi =T z /2 + A Tz i LfgrHffflff 

ay^-Y-^2 o 3(ck^l (S3 5) , *fc, mMmti 

-Cl^£^9«£<7)«^ (S3 4) , •fitlv/^M^ 
§13 2 0 4\*tmis7 M^ra^T, =T ! /2-AT ! t L- 

-r^-B#raf+ay^^ ^ 203 imfe-tz ( s 3 6 ) „ 30 
yxh& 0 

[0095] mz, &M-y7 YWfclZM 2 0 4 ,4 v ± v 
hm^rm±U2 1 1 [ZftLXV±y hff-§-R„u t ^tat) 
■tZ>£0\m<§U V ir y Mf tt£M 2 1 1 (4 V ± y 
y=?m=t- 12 3a, 210, ftittt 

tfc*BfFHrg|5 2 1 2\zV±y hft-§-R«« £tij?jT3 0 

[0096] fr-Btratf-ay*^ 2 o 3 itmm 

#«S L ( S 3 9 ) , ffSiJBf ra 1 , astfpft ->7f Hf m T ■ £ 40 

te^fftlffllgp 2 0 7(cfe»ft/^^V tl ^rttl^T 
2. (S4 0) „ teSftfMgP 2 0 7 (4, Kt^VVXV,, ^ 
A^$n^ir/NffiftlJ#Pff#UH, UL, VH, VL V W 
H, WL<D$m<9mz-*ft 5. £(T(4, ^fy/SSl 
(CM 1 ?, ifE^xyr/S 3 1 ~S 4 0 0«jf££;g; t> S 
-To 

[0097] Z.<D£o ?mmci. *) , Affi«ipfe#£fc 

ffiffiywt^<z){i^:tl^ii^-ev^s»-^^cf4^:(75tB•eo t> «x 
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»B#ra (fiH^WKT,) mc± 

[0 0 9 8] mH&<DMM 2) 010 (4*|§B^ ©n*© 

[0 0 9 9] 01 OtiSWt, lOllixW, 10 
2u, 102v, 1 0 2 wflHS^-^, 10 3(4^cA 
^Ulte^, 1 0 4(4 K7-f 105~110i4 

35^7"-^*^, 1 1 i~i 1 6(i7y- ^^r-y V 

K, 1 1 7 telESjflKg, 1 1 8(W^^3 
^rVt, 119U, 1 1 9 L(44"tt«fi^®fei, 1 
2 Ot4-e'n^n^^fflg|3, 120u, 120v, 12 
Ow(43^/n°U-^, 12 1(4$IJ^§|5, Ritt£«*fi 
^tiiffift, UH, UL, VH, VL, WH, WL(4/n1 : B 
MWfSUr, V»i4^tt«f4, V„, Vv, V,(4^«jE, 
V™ , Vvo , V,o (4ifa^CJ^^ttiff-§-, i«, iv, 
i.«0E»S«t, U, V, W, 0(4^^&I9, ^nfc 
(401 tW\%k<Dh<DXhZ>o 
[0100] 2 2 0 tt^*«IE*feffig0iRi »WSSjE 
(£«»fm*£ffl*J±) V», »^EHUCDft^TPIjt«J± 
V». («^TPSitB 1 ) 4 "9 v^ - i S.O«±llffl«jE 
Vb2 (®»K±PSfiB2) 4t)/h$V>ri:^tiii-5^t 
"C ^HIK l 0 4 (c#:*&-f 3S»fm^-£©iSfflrt 

^fes^d^ttaT-s^wSEWit^jsiHiK, 2 2 is 

Xf2 2 3(43^/^1/— ^, 2 2 2(4W4Sej±VRi OTPS 
tf«JEEVBi Sr^-rsmffijg, 2 2 4IWffitffiV„ (D 

[0 10 1] ^ 2 2 1 W^y^ftiJA^S-f-f- 

^(-(4TPSfi*J±V B1 ^A^^ix, JfctSElt*Di. iSfW# 

g|51 2 1 (Ctti*$tl5„ *fc, =^l/-?2 2 3©v 

^7^WA*^('(4±PSjitSffiVB2 IfiAjlZfi, 
Jt«fcte*D B ^ftlj«gl51 2 1 (CtB^tlSo 
[0102] 011 (40 10 C0fiJ®g|5(©^tg7''n y ^ Sr 

ST0-efc5 o 

[ 0 1 0 3 ] 0 1 1 (CjoV^T, 12 1 (4SMIPP, 2 0 1 
(4if n ^ n ^ ^tttU^P, 2 0 2 (4if c ^ n ^ ^KPHtf jM 
SP, 2 0 2 a \*®M&f$mmU, 2 0 2 b (4^-Hf ffitf 

ay ^ t, 203 - B#raw-ay * -r -7, 204 (4(4^ 

'y7 h**S§P, 2 0 5 (4^ = B#P^f-l-a i J^^^, 2 0 6 

\msmmnmm%, 2 0 7 tem&mi®, 208(4 

lEK-^-^ft-^/^ y y r tP, 209 (4§]m$iJligp, 

Vuo , Vvo , Vvo , V», , V« , V n , Vz(4ifa^o 
^^tHif^-, UH, UL, VH, VL, WH, WL, 
UHo, ULo, VHo, VLo, WHo, WLo teTvfift'Jfp 
ff-§-, T 2 (4if n^a^^J#r B irai5i, Vu , V t2 i4fe^ 
s</UXXh<9, rtlb(402 kW\$k<Di><DXh%<, 
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[0 10 4] 2 3 OttA^SftSJfcftigSrDi. s D12 
Wiffiit^Sr^Wr5^tBH^(±iSi5, 2 3 1 |i#^>7 

h*st^ss2 o 4xa^mmmmmmmn2 o 6 jc j: 9 

[0 10 5] Eil±©J:5»!:*l***t*:*iafe©J»IBo^ 

»«»*ife«rRW-fa. 10 
[0 10 6] jllWBJWWfPttlBXtt^-f-K/^y^tttP 

£\ #^wHJSEXIi^iK^ttig 4 ~0 6 (c^LfcJ; 5 

[0107] 012 (a) ttACffifl|«lflr-9-©iitta * ^ 

9mft1t#Miz*stt&£MMttkmnmv* ©n$(W 

*ftt*i-Ba-c* 5 , 012 ( c ) tt/^fwipflr-s-oift: 20 

[0108] 01 2fcisvvc, #tt«fc*stt*^««tft 
ttl«EEV B ©^telS^A, 4:ft©*afcSAi 

« 1 ^JB^Sr^i-o cfsu+B, vffi % wtscofsrtL 
[0109] ^nmmt^-coitiffib^M^mm^n® 

m.<Di±n t LTcftlili&^Tfi, 012 (a) 

^Lfci 5 lis RiE*EE©-t?n^p;*£Ci&»e>B?raTi 
(1/2X (— J^ffl) X0. 9<T=<1/2X (— jq 30 

[0 110] &:Jb\ 0 1 2td^-f Ts %T4 ^TtLttfe 
y ^ WHI*— KBfiCfc if -5 if n ^ n J* t> OilMUf 

[0111] ^mmig&<D&iRAi&tKM&miiR=f-<Dm 

(K©ffiffiJ;!Jjijifc*M!Bfc*Jv^Tr±, 012 (b) tc^ 40 
W«BEV„ ©tv.ll, ±KWEEVb2 £9fc*#vMfi£ 

[0112] ^wipfa#©tt*ij8s*^*5iii(^ ©@ 
m<D$m£ <9mA,tmmic^^xit, 012 ( C ) ^ 

mmmvv ©fevDii, rmwzvn cttJt/h^v^t 

[0 113] lot, /SDK:*sH-*^t«tta«BEV B 

wisvd ^TPgmisvB! st^±Ps*ffv B2 fiittfijjfe-r 50 
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5 r. k !- £ 9 AftflflftW^W^O^^atEEIftrf-OEI 

•So 

[0 114] 01 3liSWi2©7 , 7i'W ; &-^ 
©K»»J»Se©5SlS!lllI»l$!l«l«IIJc*irtSWif^«r*-r 

h-efct), 0 1 4 {30 1 1 ©fifiM^ffigp 

[0115] gl&iMflttl. 2 0 9 tcj; t» <fte«J«gG 207 

k*sv*-c, 3saain«jaw$ij«2 0 6iiwtii: l-c 

JiJi^lWT^SraT.^aaiSLTV^ir-fS (S5 0) . 
[0 116] asliSSfc-efctK 0. 95<«< 

[0117] *r % mmnnnMWto 2 0 e tt^ftijug 
^BHBf nw-a^w-r 2 0 5 fcRjELnsmti- 
5 (S5i) „ ffiffiniftm^-r 
•7231 fcftffisettffl^-f $ is?mmmmT* 

B#Pflf|-S'J*^^- S£-i±3 (S5 2) o 
[0 118] mHB#Pflf+aiJ^-r-7 2 0 5(±, %z<D 

W-SIWM ti#KSSixfc!jMWIBI«JB«T« fcS1-.5£T? 

#}§L (S5 3) s t 2 ^T 2 tftofcfcStCteSE/-*^ 

Vti 2 0 r&o^lffiRffljqfflMfPff 2 0 6 

(C^LTtti^Jl-S (S5 4) „ tejjefW»S|5 2 0 7 tt, 
Lo, VHo, VLo, WHo, WLo<Z>^9^X.Srff 

ff^ns (s 5 5) o 

[0 119] ^flJP«J3«ftlJ«2 0 6f± % *at/^^ 

ffl*K**ffV\ fifcffi ttlftUffi 2 3 0 roj4tB^»^tiig 
**A^1"5 0 <fc*BTix;asfc^#£ (s 5 

6) , ^fiJ^^T 2 ^Tctc^-T5 (S6 0) . - 
(MB-faxa* (S5 6) , AtBffl«f-§-©te 

(S57) , T 2 =Tc + ATc(Cl»:^b (S58) s 7n 

-CVSirtfcfi (S5 7) , T 2 =Tc-AT c (^K£1- 

5 (S 5 9) . 

[0120] i*v^ N MftllsikWimtHWMli 2 0 ettffitt 

Sftttffl^-T^^iBil^lRlTiSraTifcRSL (S6 
1) , ^T5'7 , S 5 1 ±IE^7 i 5'7 P S 5 1~S 

6 1 4:R«©»fpSr|HJig-r o 

[0121] :rt\ timmfcttiU 2 3 0 {40 1 4 td^ 

[0122] 41 s , e«tti^^v2 3 1 K.immk 

(S7 0) , ti>T* kf£^tctif&X*imm%itii?4 ^ 
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^«-S*flte3Mftffl«S2 3 O^ffl^J-rS (S7 1) . 
[0123] fiffiH^ltiigp 2 3 011, ffiffiHtfeffl*^ 5 

$nfcJt«JB*Dn £^ffib, D„ iWHIGHtttO* 
# (S7 2) , ^mmt^<Dtfcffi<D$y( *l/trt>miE 
m-m£ 5 *>Ji^V^« £*|J£+S (S 7 3) . 

D., ^Lowti©!^ (s 7 2) , immfmm 3 

Ollay^V-^ 2 2 3d>6>A*StlfcJt«Bfe*Dii Sr 
tfeWU D, 2 #H I GHftI©M (S 7 4) % AflfM 

ZtmfeV (S7 5) , Di. ^LOWW©§^ (S7 

(S 7 6) „ 

[0 12 4] 7£^X\ *l|®»*©ffl*K*«rl*ti (S 7 
(S 7 8) . 

[0125] £Lh© J; 5 =t 5 , AtBflfiJMf -S-Sr 

jts-econftw (?fi$ij^«ja«T 2 ) i4$jffiftsix s Affiw 20 

[0 12 6] ftfC, 7 4~\i*yirtim*fi 5*£©» 
[0 12 7] Hi 5 fiUJfeO^ffi 2 0^7^1^^^—^ 

m{n^-(Dn®<9mz-&n ?t§&\z^xmm-r& 0 * 

7 0A*Srfe^^^Vu £&Sftttlz:^1MfPA2 o 
7£rR£LTV^£-r5,, 

[0128] *1\ if n 9 v*&WmW& 2 0 2 (Hf 
n^^ttffif|5 2 0 1 ^ft®«£E©i?n ^ p 

a-t-**-ef*«i-« (S8D o -tfp^o^^tttaaj2 

V». , Vb O^^Sra^Ufcii^ (S8 1) , 40 

2 0 2 a tt-fef n ^ B^jfttftBfl|-§-Vi £f|-B# 
WW"W^'r^2 0 2bK:W*"t-*. *fci<oi#, 8— 

^Wff-aiJ^-Y^ 2 0 2 b « % f^v^ M#H£» 2 0 4 

VTLftmftm&nxfi-hzitz (S8 2) „ 

[0129] 2 0 4 (4, flMf 

ft^a^WSOf^ (S8 3) , fflV7t-fflT, 
&T Z / 2 £ LJBHB*IWH-M*W 2 0 3 50 
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(S 8 7) . fltfliSt&fflSP 2 3 0a»P>A2j$*i5 

IJtroiS, {fctBT*L#*>5»a- (S8 3) , {fcfiasii 
A/TfV^fcV^WSOitfctt (S8 4) , ffflW h 
**S§|52 0 4(4f4t@->7 M$|HJ£rTi =Tz/2 + AT 

» t L^r^ran-aij^-r-^2 o 3mrj£l ess 5) , 

*fc •fiffi^tv-cv^5£^5Wfew£ti-f4 (ss 

4) , h**j£S|S2 0 4tffl&f7 hmm&T 

. = Tz/ / 2-AT 2 £ LX$S~t%WMrM# -4 ^2 0 3 id 

i&jt-fs (S8 6) o ft, ct^n^ai^ 2 3 0 ©&*gf 

[0 13 0] hJBfc*»2 0 411, fiffi 

n^a^-r 5^^*@^tj^i3t. (o. 9 < ^ < 

1) tR€U (S8 8) , {itiH^tli^^-r2 3 lfcti 

W^^2 3 l©NFraf|-aiJ*X^-h$*5 (S8 
9) o ttfr>7MftgS|i2 0 4it, m-^Praif 

aij^-f-v-2 o 3(D?4^{Mtz%? yTL^rmmzu 

h$-B:5 (S 9 0) „ 
[0131] Jgr^F Wtf-a^^ 2 0 3 l4f+aiJHf 

#il (s 9 1 ) , wmnm tzmm'yy hmmr, * 

5 (S 9 2) 0 K^ftlJWgP2 0 7(1, teSE^^^Vo ^ 
A^§tv5£A|iSiJ»{f-f-UH, UL, VH, VL, W 
H, WL<Dm*B<9&:Z-%ft5 (S9 3) „ ^Ti4, 
5/7°S 8 1 iCMV, ±IB^7 L S'7 P S 8 1~S 9 3 ©»f^ 

[oi32] r © «t 5 ^«jf^(c«t 5 , sKmmm^zh 

l£X(Dmm mm^7h$ffflTi) tfMMZfts TsftffifJ 

[0133] mmmm 3)016 tt*»w©nj6© 

[0 1 3 4] 01 6{Cjav^T, lOlli^f-^ 10 
2u s 102V, 102 wteH^#$^ 10 3 tt^A 

ffiGmfcis 1 0 4(4 Ky-r -fmi&s io5~nou 

3^t-?I^ 1 1 1~1 1 6(47!/— — y V 
i^^V F, 117 (4H!&fl;ii, 118 3 
^xVf-, H9U, 119 LteWim{iL±j&m.]m., 1 

2 0(1-^0^0^,^^*15, 120u, 120v, 12 
Owli^y^V-^, 1.2 1 Hffiijfpgu, Ri (l^Bsftfi 
^ttiffifel, UH, UL, VH, VL, WH, WLflAffi 
mWi#s V«f±cftt«(t, V», Vv, V.tt*B^«JE % 
Vuo , V™ , V™ ft-VufuxjUtiUiHB^ iu, i», 
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HH 1 tlwl#(Dl>co-efcSo 

[0135] 2 4 0 ttT^ffc >3 , £Mfflkm$mR 
i ©W»fc*»i»5«HP«£EVii S:ii(BLfc^«««Wlfl| 
#A I Mffffi 1 2 1 (Cffl^-f 5 0 2 4 0 a ttHftT 
^7% 2 0 4 b, 2 04 cttffi4/aB-C*>5. 

[0136] SI l 7 teg i 6 <DMWn<Dffiife-7v 

[0137] 117 fc*SVvC, 1 2 1 fiWWSB, 2 0 1 
iiif o 9 n * ^ttfflSP, 2 0 2 n * n * /^RQNStf-SJ 10 

as, 202a \tmz&tfmm$, 202b f±»-i^nw- 

2 0 3tefgrB#Mff-$ij^-7, 2 0 4ftffl 

Mft^gf, 2 0 5tt^=l^ratfS|^^-r, 20 6 
f±!ftlNRMJHMtt#P& 207 tt«ftfEtt#|8jS % 2 0 8H 

raB^-^fli y 7 r 209 

V» , V™ , V»o , V». , Vvi % V«. , Vzfiifn^n 
^^tUff-t, UH, UL, VH V VL, WH, WL, 
UH„, ULo, VHo, VL., WH,, WL. iiA^fMfP 

*t-§\ Tiii-^P^a^^wraiH, v„ , v, 2 fitees 

[0138] 2 4 1\±T>Zf2 4 0J:*)AZ)£ivZ>±n 

/D^m$l3, 2 4 2fJA/D3ElftlBJ2 4 
S££ifcfefetiJfH§-A I DSrlE«i-5^7 h 

*5«SEi£fiEts^ 243 ismsSfSffiisa? 242 ^lan 

I ' SrtHIti-* £ t tKi^ifltttfflflt#A I D©H#fnH 

2 4 4 ttiSMte 

SSSl^ 2 4 3 ©ffl^i-S^W^^roKWIttA I ' *H 30 

jET»*>*i>5i>SrJW^L«f*T^««tta(t#A I D© 

ffiftlgttUA 2 4 4 T?tt^fBlt»fflflr*A I D©fl#PflM 
off-i-SrtftaiLTVSas, ^tlttfitBM^tBg|52 4 4rt 

£8^1" 5 ' £ % RTIB-Cfca. 2 4 5lt ^WffjfflSrffl 

iktz t mmzimm&mn 244 ^mvuMs^m 

#U ttSlll*IIB^^*»feKJE**u*:tttiJl*Wfc*1-* 40 
4:ttffi36»W»2 4 4t«fflJ*Tfll-§-SraAi-**ffli* 

iwnai^-r-r-e&s. 2 4 6U, 3tsji5]ffljiffl$ij«2 
Bfra^a-rs t^aiHfp R iffsij^^-7 2 4 5 ©^raw-sysr 

[0139] ffiffiUfcfflas 244lt 1^ /±5 H#P^fl+SU ^ 

-7 2 4 5 Id J: t) tfefflBM&flr§-jjSA# 1 , 

mmitiitMM 243 ©w^i-s^Mae-fk 
© t n#H£rt;#©*fe*nfiA i ' ^Hffic 1 WT-efc 50 
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ft, $m*sy 0 4XttttfflRMJ9lffiftO#NI! 

2 0 6tJ;i?iftiatS*HJ*K*^**Lfcl:#R:, {tlfii 

4 5 J: 19 *m*T«#*s $ ttfc t * , ±ISM»JS 

[0140] ^ttJHf^f+SiJ^-Y v 24 5lifo^c^ 
f B 1PiffaiJg|5 2 0 2H^p^ n*jft|fttfiflr§-Vi 3 5 A;^ 

$nfc<t txtttfcawtti^iBW-a^^^ 2 4 e ©m^(- 
«t 9 mmm^mth ^n^fcts^ 244 diftttiHtt 

[0141] J^±© «t 5 lc*riS**ifc***o»tt©^ 

[0 14 2] HtMPlfflfflff^ttXH: 7 w — hv< y ^ M«l 
=t»cii *s v ^ x -7? *y \« * * - ^ «SKHriHfli ^ tit ^ 5 » 
£\ #»©«EX«:«««»«:H4~ia6»c*LfcJ:5 

[0143] us (a) teiKmmn^vyfcfahfofh 

«(E4fttt]«EE©i*|R|*fl:*©|fi*Mt I dv./dt | ©b# 
IB*ft«r*-fia-C*) 9 > 018 (b) ttAti$iJWf-§-© 

rf5^«mftw«ffoi*n*fl2*oift*Mt I dv„/d 

t I ©Rf MSEft**-f-H-e*> t» , Hi 8 (c)_(±At@$iJ 

^(«:*3»t5^*^tli«ffi©i^ra^t:*©^Mffi: I d 
v« /a t i oi*iB*{b**i-ia-c*>*. 

[0144] 018 ^c:4av^T, #^«8tc*5(t5^*»fE^ 

tti«jE©H#ra^-fk^©ifextiit i dv»/dt i <omm 

[0 14 5] ;^M#p«#©ffite£*^Wfc5@|E^©ia 
te©-f4ffii;^-g:Lfc^{'*5V^Tfi, Hi 8 (a) 

tittoW£<D#m&fc*<Dm*tm I dv./at i ©it 
[0146] tttemwR #©ttfta«*^«E5ia*rF-©ii 

(E©fi^J:9»Jtfc*Wlilci3V^r», Hi 8 (b) (C^: 
L fc J; 5 tc, MeSJEE ©if p^p^C^b (EAEjS A 2 

{it I dV B /dt-| ©Htt\ Wlfic 1 ± 19 fcA#VHtti 
^LT, r©<b#B#^^©^-§-{±E©teir^ 

So 

[0147] AffiflJ»«#©{fi^flS*^85mte7-©lI 
<E©fi?IBJ;D3iA/^ffit*3V^-Ctt, Hi 8 (c) (c^ 
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HE I dv„ /d t | cttii, mmc l a 19 Watt 
[0 14 8] lot, J«CA>fejjSD4T»0^tjttftHi« 

srims. 10 
[oi4 9] EH 9 fiUftojgji aw^v^*-^ 

[0150] gl&Mfttt 2 0 9 i ►> ife»J#g|3 2 0 7 

2(£R5£LT^5 k-fS (S100) o 20 
[0151] Z.ZX\ a (i^ifc-Cfo 9, 0 . 9 < a < 1 

[0152] *i\ ^iji^«j3»j«2 o 6\±mmm 
mmmT2 ^mBmmnm^^^ 2 0 5 tRftusmw- 

(S 1 0 1) D *fc, tfeffll#l3]S-«J 
^^v2 4 5K(fctt!Hftffll*lllT.*Rfe1-5 (S 1 0 
2) „ JEtC ttUM^fflfHfl*^2 4 6&&ttiH*6 
*T?©»KWPlllTi/2 ^RjfeL^IBff-aiSr^^- h £ 
*5 (S 1 0 3) . 

[0153] mmrmm mwm?^-* 2 4 6 tf-spt 30 

Rl t . 3SR£ $ tlfcjiSEBflffl T 2 / 2 (Cjg-rs 4 T'#|f L 

(sio4) , ts^T2/2k^itk^K^iamm 
m?j^2 4 5<Dmmvrm%x?-h£i£z> (s 1 0 
5 ) o r. <d k # , ttftii^mti-n * 4 v 2 4 5 uttffinti 
asu 2 4 4 fctftWB*6«-§'Sra* u ^tin^tufp 2 4 

4©IHlPWfeJSBM&*iia. 

[0154] m=ti?rmm?-(-?2 0 514, t+ao 

L (SI 0 6) „ t2 ^T 2 kftiltk tdteflE^/WW 

« SrteiSftflJIiPgP 2 0 7&tf3£tMI3MjaMM#Hl! 2 0 6 »E 40 

tu^-rs (s i o 7) o is^fijiia3 2 o 7 fa, 

*V, 2 ^A^$tL^<i:^I$iJWf^-UHo, ULo, VH 
o, VLo, WHo, WL.«)ffi9J9ift*.SrfirV\ CjitJ; 
0 i . , iv, i . 9 **.^ff*?*ua (S 

108), 

[0155] m.ummmmum^2 o 6ja, $5^-^* 

V«2 ^A^tlSt, {tft^tftfflas 2 4 4 tetfetttfe**) 

h^a^u am-fti^fiv^m^- (s 1 0 9) , 

»^S8T,SrT.jCK)tt-5 (S 1 1 3) . f4tlT 50 
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ftflSfcS*^ (S 1 0 9) , ^0JWf-t©iK^CD^-r 

5 j^asatEfctidB j: ^ t>iiA/-ev^ k tuna (sn 

0) x T 2 = Tc + A Tc MRaIl L (Sill) , AftjfM 

5irt£{4 (S 1 1 0) , T 2 =Tc-ATc('K£1-?. 
(S 1 1 2) . 

[0156] r rt\ *mmm-%<DmiM<D?-( ? 

Vd t ©«F*©jEAT?*l3&t-S. -f-**3*>s dV.! /d 

t > o © <t $ n^cfBMfpflr $ isy&miE 

mZMSi "9 fcjfth/Cl^S tWfeU dV.,/dt<0© 

[oi5 7] nk^x\ *&®mmmnmn&2 o &mm 

fStftm«FWT.S:oT 1 /2|CRSL (S 1 1 4) , 
y/S 10 1 (CMf9s IM^v-y^S 1 0 1~S 1 1 4 

kmmi<Dmife*m*)T&to 

[oi58] fiffiH^ifigp 2 4 4 (an 2 0 ic^ 

[0159] *T , ^ffiB#FBH4-$iJ^^ 2 4 5 (air D ^ 
2 4 6 Wffi^tca ^9{4ffiH^ttig|3 2 4 4 ^ttUH^9-& 

srtti^u (s 1 2 0) % i$raw-ais:M*6-rs (S 1 2 

1) o 

[0160] mz-s m^itmn^ 2 4 3 fa, mmm& 

2 4 2 tE1tS*tfc^t«ttaHt-§-A 1 D»B|Fli 

ft$«MlAI' ^ffi-*L, HtftWffi 2 4 4 tJlW 
At.* (S 1 2 2) . H#Pfl^^§|5 2 4 3 fa, Hff^^ 

Yb»»SP 2 4 3 ©W*i"5i*W*ft:*oilft»*A I ' S: 
MUC 1 £J*tfcU A I ' >C 1 i/iofcBftc, T^ffiftiJ 

•fhLtckmfe-rz (si 2 3) . #HrrH# 

[0161] ilE^X^yS 122, S 1 2 3COW)ft 

ta, nwNpnffiai^-r -r 245 0ffHBH$m t s as&ttn 

ttWl*lll]T.£t±i:*«*-C?j|t»jgS*LS (Si 2 
4) „ 

[0 16 2] t 5 ^T 5 i/,e5t, ^mB#wf+aij^^-7 2 

4 5 ta, cttaji^aas 244 \c®mmTin%-%mx l, 
ttftiittaa! 244 i4*m*Tflr*8*A# stis t , 

WmotftWWfPSrfltJhi-a (S 1 2 5) o 

[0163] -tW^, |4ffiM^tt}g|5 244 l±fe*B^7 h 
ift^aj 2 0 4 Xfa3SfiJIH«jlffl0J^lgP 2 0 6 frh&lii 
»*flDS*tf***tf«rtlL (S 1 2 6) N tfettUg^O 

h**Sfl3 2 0 4X(a?tflJI^« 
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(S 1 2 7) „ 

[0164] RhcDj; 5 fcftflsfcJ: 5 , /"sfBfiWf 

*.*T©«»n (§^j[^fflji«T 2 ) asaEfisn, a*b$ij 
coma mmmnmMT*) *sffi»£*i5fc», ut«A 

[0 16 5] hV<y*ftJ#||fcfi' 10 

[0166] m2 i ttlQtojgtsaoy^^^*—^ 

*J±©ir p ^ 3 O^rjfv-^ h ^TAffiiffiJ 

[oi6 7] ftwc Mmmm%-0>m®<omz.i>mt> 20 

ftfcltlftKifcv^ Wa*s7 hJB«W5*W2 o 4(4, fits 
M^agE 2 4 4 fc#*lHJfcitiSr*£g# U ffiffiHtlffi 
»2 4 4i»& < \*Sn*(t*BI6tfttai|jf*^#5 (SI 3 

0) „ ^, ffiffintftaaj 2 3 0 ©(tffi-f Hotftmsi^ 

o^-ctt, j-etRMifc. r©£§\ ffiffi'>7hJBfe 

^2 0 4 \am<DHv ? p ^^mmffiTi ^tait $ 

[0 16 8] #cic, fifflT^ft^iv^WS©*-^ 
(S 1 3 1) , M#IHTi £Tz/2 i: LJgHHf 

Wtf-IlJ^-f-7 2 0 3('K^-T5 (S 1 3 5) „ &. 30 

tHU^fflgp 244 *»e>A^j satsttj&wem* ^ti-f ti 

(s 1 3 1) , ^B^/^-Ta^i;^?^ 
©t#(C(4 (S 1 3 2) , h*ft£»2 0 4tt 

M#|HJfcT. = Tz/2 + ATz t L|£rB#P B 1ff 
8J^-fv2 0 3tCiS:SL (S 1 3 3) s £fc, {4tB^j§ 
tir^5i:^5W^Oi;t(Ctt (SI 3 2) , firtt^7 
Mt*^SP2 0 4f±(feffi^7 M^lfflSrT. =T z /2-A 

t z i L-c^r^ffSiJ^-f ▼ 2 0 3 fcRft**-* (s 1 
3 4) . 

[0169] itM^y hfcSWtSB 2 0 411 {SHSIitfctfi 40 
■SPMTiSroTi (0. 9<a<l) fcRSU ^tWal 

w-ij^-r-v 2 4 5 KffiffiistfefflNPWT, srK^-r-s (s 

136) 0 

[0170] if p ^ n ^ AWHSWiRISIJ 2 0 2 fit* 

p * D^^ttttigp 2 0 1 *Rfi«EE©-t?n n ^^Srtft 
W1-S*tffiF«S-t-5 (S 1 3 7) „ ifn^n^^tHgp 
2 0 ldSUffi, VtB, WtSOfBrtl^WtB(C*3V^TflJ3« 

Vu, , V». , Vn Wfpin^^ffiTJ l,tzWr& (S 1 3 

7 ) , VW&titNfSM 2 0 2 a|Jfn^ a ^jSftfflft ■§- 50 
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V»Sr|5— «Wf|-SI^^-r2 0 2btea*-t-*. 

2 0 4 (<L CO B$ Ffl 8+ W fit T z Irm^l-rS t #fc 
4 5£*?~h£-£5 (S 1 3 8) „ {£*B 

M»f-r5 0 35ic s fltfB->7histafe»2 0 4tt»ri*M 
fltra tfffl'j ^^•72 0 3©Biran-»i^^-f$t5 ( s 

139) „ 

[0171] ^nNfWfi-ao^^-72 o siittiwtt 

#ib (S 1 4 0) , im«rlB ti^ffitt'>7 MSIRJTi 
&ffi;t3i:, *3IEW#PW2 0 7I^ESK^V«i ^ttJ77 
(S 1 4 1) . fe«»g|5 2 0 7(4, mM^XV 
.i ^ATJ^^xS t Ata©JWf^-UH, UL, VH, V 
L, WH ( W L <Dfa® V) mx-frff? (S 1 4 2) „ SIT 
(4, ^fy/S 1 3 ±IEXxy7 P S 1 3 0~ 

S 1 4 2©ttf^Sr*5 jg-f. 

[0172] iX±.<D£. o immz.*. 5 , A^BfflWS 

^*TK»B#W ifti/7HIWT,) #3*ftSii, At@ 
W«lfll*©flCfB*ji*tTV'»51i^KH:ft©ffi t) lit 
X'<DB$ffl (tft-^h^Ti) **IBIt**t«. 

[0 17 3] mM<DJ&m4) 0 2 2ii*^?q<D^ife© 

[0 174] i2 2ICjbVt> 1 OKi^f-^, 10 
2u, 102v, 1 0 2wi4|lS: J f-#^ 10 3{±7kA 
fltfflHNE^, 1 0 4i4 ^IHSg, 105~110f± 

3^7-^1^ in~ii6ii75 — /K-r— y ^ 

K, 1 1 7 (iiEitiS^ 1 18li^-{/^a 
yfyf, 119U, 1 1 9 Ltt"ftt«tt£fiHSSt % 1 
2 0\$.Mu?u*M$i\tiU, 120u, 120V, 12 
0 wli^y^ u— 1 2 1 (4fiJW, R, (i^msgfi 

^ttifefets UH\ UL, VH, VL, WH, WLIiAfl 

V» , Vvo , V» f4-£p*u;*jftt&fflte-§\ iu, iv, 
i . ttKMMtfE, u, v, w, ottiB^f-e*)!?, rixfe 

[0175] 2 5 0 MC^mEttttlffitARi ©WSS«JEE 

v«, <D*mm&*i\ft\jmnmk 
mm* a 1 1 ^ffiivas 1 2 1 tw^r 5£«*¥#iDifc 

ttiHISS, 2 5 0 a, 2 5 0 b(4^ibT^7°, 2 5 1(4^: 

^mmmmmm*A 1 2 ^fij^tis 1 2 1 tcm^i-s^m 
SEsaEWffitftwiHiK^ 2 5i a , 251b itmmr> 
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7\ R 2 ~R 7j R 9 ~R, 5 \*fflm.^ Cl~C9ilay 

7*>-f\ Di~D4f±^^--KT?S>5. ^WSE^ffitft 

[oi7 6] c2©itSiuipFrg:f^ s ^> 

xVf-C 1 <0|Mtt&*H:=» yfVfC 2 ©i*«i:J; 9 

[0 17 7] ^^©JMtiiR^R.i =R 12 =R 
H =2R. 3 T'$>6 0 ay7 ! >'tC2©#i§ili 
10 M FSS^|l5 o 10 

[0178] £S%¥$ifffltffllEijg2 5 oft, i»ry 
t°2 5 o a kiSift»Ri ~r< 

^»T^7 , '2 5 0 b k1BffiMB.i~Ri&Xfi='l' s ?y 

f - c i -vm^t £ t e> * s . 

[0 17 9] 3yf>tC9BAC*y^!)y^'l3y 
T^Vf-Cfe ID , £ttft^¥$4ttttti@J$ 2 5 1 KSSt 
«JE©^£AA"f-5 0 £BK^¥$fttftti]|a|jg2 5 1 
tt, tl]07y/2 5 1 a T?imftjKlE*ffV\ ASlfflA 
;*ffi^-©*l±V,„ jflSE©«p»ca:H©«ffi*m^74:U V 
ik iSA©«Pfcttffi*ttO Blbtt, 7 20 

>7°2 5 1 ai^^©tJI^^fci^ 
te£*jE©WEE£ffl;*jU TV-? 2 5 1 a*»fe©«£EAS 

2f4 s A*S*Lfc«JEo«wa^i:>5i:5 0 
[0180] 0 2 3 }40 2 2 »f!l^IgP©^|g^n y ^ £ 

[0181] 023 fc*JV vt\ 1 2 1 ttf&KHIfl, 2 0 1 
1*12 u ? n^^ttfflgp, 2 0 2 tt-if n i> n ^^IBPBffiB 
SB, 2 0 2 a (S^^^^agP, 2 0 2 b (4^-B#Ffl|f 30 

i'j^-r^, 203 itm-mmmw-f^. 204 mas 

V-7 MSfejEBB, 2 0 5 ttJ&HBftfltfSJ*^-^ 2 0 6 

f4?i*j^«jafflaw®a5, 2 0 7 ttmmmmtm. 20 s« 

ie»-<- * ft #/< y 7 r ffl , 2 0 9 tt^OmftiJ^gP , 
V™ , Vvo , V»o x Vui , Vn , V»i , Vi\±Hu?v 
*/£*feffif3-§\ UH, UL, VH, VL, WH, WL, 
UHo, ULo, VHo s VLo, WHo, WL.|i^ttffl» 

flH3\ Tittup ^p^^wiwih, v« N v« tttSsfc 
^U*Tfc9, me>ttlH2 £PMil©t>©-e&5 0 
[0182] 2 5 2 tt£ttft¥$ffi|ftttlBlJ& 2 5 0 ± 9 40 

tmuss2 5 1 £ 9 At)£fo%&wA¥-i%m,mk&m j i=rA 

I 2£rx^/Ht^mLffi^t-5A/D^mS^ 2 5 
4«:A/DSEiftaJ2 5 2^^A^J§tL5xv 5 ^yHtt'fk$ 
nfc¥*9«flEtftffi«#A 1 1 k.A/VW§M.2 5 3^5, 
A^j Zfizmfi/^Mk £ ftfc59^¥fc«flEtfttWa# 
A I 2t©Jt (S3ft*£tfc) AI2/AI1 
^>1-5«»fDi£*StJi:g|3, 2 5 5 ttSiftit^Slilgtf 2 5 4 
*»fcAA£*t*S9ifcfi!«WbA I2/aii &MttD 1 50 
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JtfSrt-Sfcfcfcfc, A 1 1 b9MD 2 boaters 

tt(flp|fji***ai-sitttjitfta»T?*5. !«, ah 

I 1 SrHftD 2 t Jfc«rt- 5 r. k \z k 9 ^vfi«Wfll#©«J 

ft© t <Dznmi-% z k t ^rti-e& 5. 

[0183] J^±© £ 5 fc^Sftfc***©**©:/ 
[0 18 4] »«|BIffl«!l1Ni««Xtt7-f-K/<y^«||l 

[0 1 8 51 124 (a) f± AffiffllMI *©4fcfB k A 

fifc^itA 12/Aii k¥*3nMaktxtot#A 1 1 ©At 

$Sr*i-0-ejfe«3, 0 2 4 (b) f4A*BfH#Pff-^©f4ffl 

£fe&#JfcA 1 2 /A 1 1 i¥^«*f£t£ttHf-s§A I 1 © 
Ai%$££-fen?*>9, 0 2 4 (c) fiAflfffl^Hf-f-© 
teffi^ma^lIISS^©^©^*! «t 5 JtA/*SIK*»c:l8 
rt<52S3fefcSWfcA I 2 /A I 1 fc^eSftfefettift-f-A I 
1©A# ££*-f-0-?£>5 o 

[0 18 6] 02 4 (a) ~ (c) IZtf Lfc ± 5 X 

ibft^ttAi 2 /a i lttAttwwt-S'ioffijiatjk^K 

[Hlte©tttB<J; l 9iltL^X«iitfi:, JM^JtAl 2/ 
A I 1 (lifJp-rSo 
[0 18 7] lot, 5ESErt^J*AI 2/AI 1 Sr±R 

©^A^iafe?©iate©effifc*fLT©ig]E$^^m 

[0 18 8] *fc, ¥^*»fD^tfciff-§-A I 1 ©At 
±PM«ED 2 Tf#fi¥fJ3£1-5 r t ± 9 , H C < Affifffl 
Ma-§-©7lc A^@te?-©lHl^©{iffi (c^-T 5 »sa©# 

D 2 i 9 fc At tttU4\ AtgftiJWf *©fl5|S^*^aPB' 
0<i^©lHl<E©flE*BJ;!Jaiti-CV^«iiS:*U A I 1 
#D 2 «fc 9 »t*btf , AffiW»flr#©fi5lB*J*^« 

5llIte^©lfiIte©fS:ffi <t 9 jSA/T-V >5:t tr^-To 

[0 18 9] 02 5(iHJfe©^||4©y7i/I/^ ; e-^ 
©»SWSS©^flJHfflSlJWffi('*5it5ft^^*1- 

[0190] 2 0 9 i 9 fe^JUPiS 207 

© A^! ^ife^/^U^ V tt KHajg «* HfcSS^lJ HlffltlW^ 

fc^v^-c, mm^Mmiumim 2 0 e (i^ffl^ffit lt 

3»iWraJHK*T«SrT.fcR€LTV^5i-t-« (s l 5 
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0) o 

[0191] *f % 3*fijnwja»j«2 o 6 itmrnm 
«jh«t 2 zm=mmm\f"( 2 0 5 iqRjtusraw- 

h<**5 (S 1 5 1) . 

[0192] m=mmmi?-<^2 0 5 « % mi 

mm t , «*R)feSixfcaWWIHIJt!!HfflTi Kig-f 5 

L (SI 5 2) , ti^Tt ifcofcifcteteflE^^V 

< 2 ^4EjC«#P«|S2 0 72UJ&1MI6]ffljHffiM#HlS2 0 61; 

mtj-f-i (s 1 5 3) „ mmm$$2 0 7 it, mm^u 

^V, 2 ^A^$tl5t^ffiflJ«f^-UHo, ULo, VH 10 

9igS)«^i», iv, i„(D|S§]^mx^ : fT^tl5 (S 
154) 0 

[0 19 3] ?^IJPl^miJW2 0 6tt, fer^V^ 

mmwcZAjjL, mu-ftitf^^MG- (s 1 5 5) N m 

»JlRl«JlfflT 2 *Tc{cK^1-5 (S159), & 
m-ffrii>hZ>M-& (S 1 5 5) , *&M l MS*r<DlBML<D 
$4 5 kiiA,-^-5i£}C|± (S 

15 6) v T^T.+AT.tKSL (S15 7) , a 20 

Tl/^ttfCtt (SI 5 5) % T 2 =Tc-ATc(diS:S 
i"S (S 1 5 8) . 

[0194] ^mmmm\ i m%K 1 1 

¥*&«»fE^tti{f^-A I 2 iCOJt^A I 2 /A I 1 >D 1 
£iffl5£U ^wm-a-s A I 

2 J: 19 fc*#V^^fcl4A*§ftWWt#©teffi©*^ 5 > 

^isjiJEjfeffiffiJ; •? fcgft-ci^s fc«eu fcSHHfiD 

[0195] xf^s i 5 i (cm<9, ±mt 

[0196] SIJkd i 5 fcftflMcfc D , Aft«#P«*«r 

ittcffi (3i$iJ|53«ja»T 2 ) tfSEfiStu Atlfffl 
©R#ISI (9ftiHlqlfflJ9nTt) AmWZhZtzfr, 

[0 19 7] ftfc, 7^- K/^^ff!Mf£ff 5*£-©ft 
[0 19 8] @2 6f±Hlfi©3^1S4©^5^^ ; e— * 

<Dmmfflmmn<D7 * - k/< * * ibuhkii&jsi* ssw 

*EE©-gn*P 3 Og^+lv'? h ^TAtBftiJ 

7 ©A^ Zfeffi'VUX V,i t ^SKttMBitlHfllffiS 2 0 50 
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7«rRj£LTV*5i:i-<5. 

[0199] S1\ "t?P ^ P *£MffiSfaiJg|5 2 0 2 li-tf 
P^PX,£tttt)g|5 2 0 iaSRg«E0Hfn^u;*jSC£tl 

u-rs* a (shd „ -tfp^p^ttttigp 

2 0 1^UtB N Vfl, Wt@0(BrtU^^tB(;*5V''-C^je« 
J±©i?p^p U fD^B^»i^ 

V», , Vvi , V„ <Dffitlfc%tiitlLtcWi-& (S 1 6 
1 ) , im&OMmM 20 2alifn^D 

v z itm-mmY-mf^^ 2 0 2 b&tm-B#ra«-ai!i* 

^fv2 0 3t^t5„ *fcrcOi#, ^-Hfffil+ffliJ^ 
•fv2 0 2 bll, h*ftgSR2 0 4 tC#L£eDB# 

f+fflSrW^^-h$*5 (SI 6 2) „ 
[0 2 0 0] WA {ifBv^ 2 0 4 (4, flrft 

-ftl^/ t c^i:^5WS©#-g- (S 1 6 3) , (ttB->7 h 

BSMTi *T,/2i Lm-Bfr B WaiJ^-<^ 2 0 3 

-T5 (S 1 6 7) . ffiftHtia*fB 2 5 5^5)A^ 

{fctB-rnas*5«^ (s 1 6 3) , 

{S^^itA/TV^S tV^5f!JS©i#{C(i (SI 6 4) , 

/2 + ATit L^r mmVr'M 0 3 ICRS L 

(si 6 5) , ffiffi^atiTV^SirV^W*©*: 
#{Cfi (S 1 6 4) , h**Sf|52 0 4(4fiffi 

v-7 hBfH^T, = Tt/ 2 — a t 2 t Lxm~mmim 

$4-^2 0 3^RS-f"5 (S 1 6 6) . 
[0 2 0 1] iKmUm\n^(D{i.m^MlEtS:^ 4 

Xxi/7°S 1 5 6 0#&fc|PI*Me:frife|cJ; 9fT*>ixS 

-^fC^n5«^(4S^5fc*, BfDl, D2C0fitt 
yT'S 1 5 6©i^ti/i5) 0 
[0 2 0 2] h**^§|5 2 0 4lt »r 

Hf^WSiJ ^-fv203(Z)^^^^itt 2 ^^!;T LBf Kit 
SiJ^-S^^-b$*5 (S 1 6 8) . 

[0203] nnNpratfsij^^-^ 203 imm 

tms*l (s 1 e 9) , w-wm t.as<fcffi^7 hB#r«1 
Ti &m*.£bs m&lMM2 0 7icte^/^xv„ Sr 
(S 1 7 0) . te»J»|F|5 2 0 7(4, fesfE^/U 

VL, WH, WLroffi^OUlfexSrfi 1 5 (S 1 7 1) . gl 
T(4, ^f-y^S 16 1 (CM "9, ±IE^xy7 P S 16 1 
~S 1 7 1 ©ftf^SrHU jgi". 
[0 2 0 4] r©i54»m:J:!), ^ffi»JW«-§-Srfc 

5 ft (c§] t> mx. i § (cfiiem^^ a $ a 

4t?©NfW h^BBTi) «K£ti, ACffiW 
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[0205] mm<Dwm 5)027 «:*isw ©las© 

[ 0 2 0 6 ] 0 2 7 tdio^-C, lOlliXf^, 10 
2u, 102v, 10 2wliHftE 10 3ii*^ 

i^mfe^, I0 4li Yy-i zfrnfe, 1 0 5 ~ 1 1 0 (i 

a^f^lf, 1 1 1~1 1 — y V 

V?***- b\ 1 1 7tt£gfriBj|g, 1 1 8lt/<-jy<?.=t 10 
^7Vt, 1 1 9U, 11 9 LSi^Ste^fflru 1 
2 0(Hn^PXMM> 12 0u, 120v s 12 
Owliny^W^, 1 2 1 ttffifj#|lg|3, UH, UL, V 
H, VL, WH, WLf}*fflHWf-§\ V N (i4"l4* 
{4, Vu , Vv , V, (IS^mH, V„o , V™ , V»o ttif 

v s w, oitm+vfov, ztihitmi 6 tmm<Di><D 

[0 2 0 7] R»«-S^3 5ar-^I?10 8©x 

tMSfeu Rr li-©5 3 5 ar-^If - 1 0 9 »x 5 ;/ 

fct, Rili-S^aUr-^i^l lOOiv^^S 

&5. tlS^ffiffiKRu, R>, R.li^tiDSM 
©t^^ffll/^tuSo 2 4 0 u, 2 4 Ov, 2 4 0w(i 

T>y°Th^o, tti^titm^tnm.in.R^ Rv, r» 

v CT , v» SrJfi|gbfc^«M^mfS#A iu, a 1 v, 

A I W«\ fflffllftJl 2 1 izmtl-t^o 2 4 0 au, 2 4 30 
Oav, 2 4 0 awiifi7y7' > 2 0 4 bu, 240 
bv, 240bw, 2 04 cu, 2 4 0 cv, 2 4 0 c 

[0 2 0 8] *fc, *ie»OJglBlCi3VNTtt, ffift^ 
MISSIS 2 0 4 a ©^7*MA#Jft*tt» ttfltiKtttt] 
SfeiRu t=i 5 ax— ^^1 08©x? y^ffiii© 

[0 2 0 9] r ©flfeftl-J: D , M»S»20 
4u, 2 0 4 v, 2 0 4wii ( ttlftia^af-^* 
f 108, 10 9, 1 1 O^tV-SUffi, VfB, W*B© 40 

[0210] I2 8fil2 7 <DMfttb<DWm-7v y 9 % 

[0211] 028 te*^T % 1 2 1 teftljfpgtf, 201 
tei? B * n * £«|fflSB % 2 0 2lifn^P^ ^WPSftffl 
SB, 2 0 2 a Mtft^jftlftaA. 2 0 2 b l±*-NfWff 

n * -r -7 , 203 f± H-e^ff a * -f -v, 204 mum 

^MRta, 2 0 5fi3?HB#|iSJff-$J^-7, 20 6 
ttStfiPfflJSfflffflglS, 2 0 7 H«$EMttfflS N 2 0 8(2 
K«K<-;*ft-gv* y 7 r Sfl, 2 0 9 W#JifeS!Hlp|f|S % 50 
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Vuo , Vvo „ V«o , Vui , Vvi , Vti , Vzfi-^B^B 

XgMtiiin^ UH, UL, VH, VL, WH, WL, 
UHo, ULo, VHo, VLo, WHo, WLo 
flH3\ TilifP^PX^^i, Vu , Vt 2 (ifcifS 
/■U'.x-efoij, rjx6lii2 £1^81© &©-?£> So 
[0212] 241u, 241v, 24 lwii7y/2 
4 0 J:l»A**H*ft««tfttiJflr#AIU, A IV, A 
IWlrf'^/VfAIDU, AIDV AIDWiC'XSl 
Lffl*-f5A/D3Eljl9S, 2 4 2 riA/D3Hft1fB2 4 1 
u, 24 lv, 2 4 1 w*»e>W*SJl5ffi«jHftWfl|# 
AIDU, AIDV, A I v"7 h l^v 5 * 

5 S»fEftffi1ta3, 2 4 3 Ii«»f£{if5tia3 2 4 2 
fclBltSixfctt «it*Uft*A I DU, AIDV, A I 
DW©BWB36»©»»*Srimti-5 r t J; 5 
U<t©l#m*ffc*©lft#HA I U' , A IV , A I 

^z&jj-tmmmmn^ 244 nmmmmwrn 

2 4 3 ©W*i"5l*IB*fl:*©|6*MaA I U' , A I 
V , AIW ©5t>WR**ufct©*BI«E 1 fcJtiK 

ai"5ffitBHttffllfl5^*)5. 2 4 5ii, B#raffffiJ^§l^ 

-r 5 1 ra«f^{tffiis«iaaj 244 idttaawuMB^mti 

[0213] ffiffiHtfettlfflS 2 4 4 tt, tiilWi^'f 

v24 5 ximmmmmmmmn 2 0 6 ± 5 ^mn^ 

*g|5 2 4 3 ©W^)1-5l*W*flS*©liS*«A I U' , A 
IV , AIW ©fprtL^^3l^$ti7t'b©t-*J-LTWffi 
ElRiJ:«JW3eSrHi*&1-5. r©t#, B#P«b*©lfi 
*tlAIU' , AIV , AIW ©^rtL^^il^^tlfc 

AIU' , AIV , AIW ©{Bm^SiR£tl/cfc© 

^h«e 1 §r®^fc#^, {m-ffttfm± Ltztmrn-r 
$tt, ^ti^iE©*^(ctt^aij«f#©§] <9 it?^ 

^ti^^©#-g-ic:fi/<tB$Mfs^-©§] "9 ^x.^-T 5 
5 y^=t 9 <biiA.-t?v^5 tmfeZiv 

5» r©*ISlS*tt, h*3?:Sg|3 2 0 4Xi±?fi 

fflPffl^«0J« 2 0 6 X 9 

H#P^|+ffl^^ 2 4 5 i 9 *ffl*T«-f*A* Sftfc t 
X»tt^dtl^lA2 0 2 a «fc9i?P*B*J&tfcttJ 
m-i-Vz *SA* 3 ft*: i # , ±IB(JM8PW*S:ff±-r «. 

[0214] timwitf»i^-r 2 4 5 ttgtttHttJBjH 

MfPA 2 0 6 ©fg^-ic J: 9 i^Wff-iiSrlgi&L, ttffi^tfe 
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[0 2 15] £Lk©«fc 5^«^$tifc*H3S©ff^(D^ 
[0216] 0 2 9 (20 2 7 ©#flfl$©*EE80B4:*i-H 

[0217] 029 K^T, ( a ) ~ ( f ) ItXftM 
iffUH, UL, VH, VL, WH, WLffcO, 

(g) ~ (i) f2, €*ietx, ^tB«HWt*©9I!)*i io 
^5 ^^vTc^a^EKT- 1 0 3 ©EMEfcStLTiiGE 
^*^iCt5ft5+gm^aimj±V™ , V«r , V B » ©Stfg 
&*U ( j ) fiAlfffllPfi^©® 5 

^s^ehe^ i o 3 mmm^nLxmiEmm^ t> h 
(k) 5 ^^sk^aa? 

0*rT- 1 0 3 <0@te£atLTfiIEfc{iWS«fc •? &ift^# 

[0218] 11 3 0 iC&^T, ( a ) {2AtBfflMf-§-© 
® VIA*.* 4 $1/ ? 1 0 3 (Dmzfcft 20 

f±Vm OUiVw 5gL<ttV» ) ©$Bg££U (b) 
(2 (a) OjR$0l#mXft#0fg*M£M|KE 1 £©68 
ffi«r*1-a-C*)!J % (c) tt^ttttlPfll*©®!?**.^ 

-y ^ v^asjk^aat^iiM&F- 1 o 3 <E>ntefc:*tLTjinE& 

BVufKltVn) ©i£^£^U (d) f2 (c) © 

»j^©i*iB*ft*©«s*t4i[i:iMtE i t^m^m-rm 

T?*> 0 * ( e ) fi/^ffiaWf (9 X Wft 

jk^OPfflHtrfl 0 3©EteK:a-L-cajEft»frKl8»t 30 
3*HS:iiEtfttti*JEEV» (Xf2V«v 5gL< f2V» ) ©jftjg 
£SL, (f) tt (e) ©^©B*IBSEfl:*<0|ft*Mt£ 

[0 2 1 9) 02 9 (g) ~ (i) fc^i-j:5{-, 7^1 
WftfUH^ UL, VH, VL, WH ( WL©fc}ift© 
^-T 5 >?&%.!Km&mi&rf- 1 0 3 ©HHBmatLTatlE 
ftiHK =* 5 ar^l^-i 0 8, 109, 11 oco^- 

(C^LT, AtBf&iJIMf-^UH, UL, VH, VL, W 

H, WL<Dfcffi<D?'( S.-yy&fc&J&Gml&rf-l 0 3 © 40 

*g'X^4^i^-e^^5»^^c^i, 029 (j) (k) 

f^LfcJ: 3 5af-!?I^l 0 5, 1 0 6, 1 

0 7©t7Olii>t,a5a7^if 10 8, 10 

9, 1 1 o&*>'\zts:z ) -$.x°<Dm (Kifflpi) , yy- 

— P Kl 1 4, 115, 116£3o 

Ta**ifto«flEas«jx % ta«»?£^tti«j±VRu , v»v , v 
rw ©^^fi^[fii©®EE^^-f-5 0 lot, ron: 

v.) <Dmz<Dtit<mmm<Dmsm±w 3 0 (b) , 50 
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(d) , (f) i£*LfciMc&i9, r©R^©Htra^ 

{b^is«icft-s©H[iiE 1 xmrniM-rz - 1 -e, 

[0 2 2 0] 031 XtTH 3 2 ttHJt©^!! 5 ©:/9 '> 

[0221] «m$M£PgG 2 o 9 ic j: 19 mmmnu 207 
x\ mmmmmmmn 20 6 ttimw6b Lxmmm 

[CtgSL-O^ t-rs (S 1 8 1) „ 

[0222] s-f , mnRittMmmm 2 0 e »9mhr 
«ji«t 2 2 0 5 teas^Lusraw- 

8J£**-h£U:.5 (s 1 8 2) . *7t, &tfJB#SaffSiJ 

?-fv24 smttftsstftfflWiiBTiSrR^a (sis 

3) o 

[0 2 2 3] #Ct£, ^H^fMH-SiJ^-r-r 2 0 5 12, fHffl 
L (Sl 8 4) , ti ^T 2 £fcofcfc*fc*at/«/i/;*V 

« 2 sr^nnffiv2 o 7&c^tfl9R)HjaxniHfPA2 0 6t 

tU^-TS (S 1 8 5) . mMMMM2 0 7(2, (Sfc"^ 
^V t2 ^AA$tt5iA^$iJWf-f-UHo, UL», VH 
o, VLo, WHo, WLo©fBiB!9#lx.£frV\ ~tU'2 
0HMritSIEi. % i», i . ©ffiSJ "9 Jfc*.*Sfr*>*i/* (S 
186) „ 

[0 2 2 4] 8NHHfflH3H1M#|lA 2 0 6 (2, IE*/-*** 

v« s^s ^tfew^raw-a^-r v 245 ©^ratf 

SiJ^r^^- (S 1 8 7) „ 

[0 2 2 5] r©i:#, 

(a) Aftl»flr*UH«SH I GH»f>LOWti 

\c®9Wfr^tc®&\az (s 1 8 8) , mmwwiftmfi 

4-^2 4 5 i2{4tiH^tiJ§|5 2 4 4 {CUtB*IWIB*&fil#Sr. 
ffl^J t, fitBH^ttitP 2 4 4 ttUffi©ffi««Ettffl«EEV 

rc <Dmmmm<vmtti&A 1 v (Dmimifetmmvm 
m 3 xmm ^tmmmt mm<Dmm\fe*Mi&-r% 

(S 1 8 9) 0 

[0 2 2 6] (b) T^ftftlJMf fVH^H I GH^I^ 

h l owytmim x> wt>^tcm-&^it (si 90) , & 

tfjBf (K#f«!l^-f -? 2 4 5 (2{jl+B H^WIPB 2 4 4 \C Vffi^ 
tUH^f -§-^tB* L, immktoM 24 A (2Vffi©tSli 

fetmmm*Tm-f% (s 1 9 d . 

[0 2 2 7] ( c ) AtB^JWf fWHiSH I GHti* 1 
£, L OWWmKty "9 #fco fc 12 (S 1 9 2) , ft 
ttJ^raffSlJ^'f^ 2 4 5 (2{4ffiM^tHa5 2 4 4 (CWffif£ 
WM*6ft-tSra* L, ffiffiHtfeaSfP 2 4 4 (2W*B©ffi« 

jei«F*Mft«rH*6i-5 (S 1 9 3) . 

[0 2 2 8] ±fS (a) ~ (c) ^©^a-(C(2, ttffi 
l^fflJSWflJ^gP 2 0 6 (23fi$lJlBl«JSIMT 2 SrTc }CR^L 
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(S200) s \mmm^mT^T 2 /2\m^vtc 

% (S2 0 1) N /f-^S18 2tI5 0 
[0 2 2 9] ±|5 (a) ~ (c) ff>m&\!Llt s ±12 

(a) ~ (c) ©ftf^srtTofc« % tkmmmmw^-? 

2 4 5 ttffSijB#ra t s T s ^± i: & 5 ^ L (SI 

9 4) % ts^T 5 t&ofcit, &ffi^WgI52 4 4R 

xmmmmmmmmM2 o efc&mTflrf-s-ttwu 

fi:fg^£fflg|3 2 4 4 f4ijxSrS»tT+B««tftaWE©l* 
W»fc*®lfe#*«>tfttfifc**T-*-<5 (S 1 9 5) . 
[0 2 3 0] mMfiWRftMfflWto 2 0 6 fctfJI^IHW- 10 
a^-r-r2 4 5J:9*ffli|»Tflr-§-*«A***i*i:, -fits 
SEtttUA 2 4 4 fcttfflift*ttj*K*SrfTV\ 
firWIVtasfctrntf (s l 9 6) , 3fiftlJHfflJlfflT 2 ^ 
T.fcRfeL (S 2 0 0) , Sfc, fi^itA,-^^ 
£-fcf± (SI 97) , attHffljaJBTifcT. + AT.fc 

f£i (s 1 9 8) , tm&&tix^&m&£.tt (S 1 
97) , mmmmmT2%T c -kT c \zmfei-z> (s 

199) „ &^X\ &.mmktH8ffflT s *Ti/2lzWLfe 

LfcH (S2 0 1) , ^=ry7S l 8 2{cM5o 

[0 2 3 1] r iT\ fi^Tfttf 5 36H±ffi*W 20 

[0 2 3 2] £tT* ±IE^7 1 y7 B S 182~S201i 

[0 2 3 3] £Ubro J: 5 ftiWic J; "J , ^S$iJWf 
*>*ftKHS0 9 fcfiGtB? 1 fttfttWSftfctte, 30 
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